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TESTS FOR YOUNG CHILDREN 


The study described in the present paper began as an effort to 
devise a brief group scale of general intelligence for use (1) as a 
means by which children might be tested upon entering school and 
(2) as an aid in grouping these children into grades or sections, 
according to ability. It seemed t6 the writer that data of unusual 
interest might be gathered if such measurements of the entering 
classes — — the “pupil material’’ with which the school is to deal —- 
might be obtained. Comparison of different schools as to the 
quality of their “pupil material” should be particularly interesting. 
However, such a scale might prove of greater value as a means of 
measuring the accuracy with which, in the first grades, children 
are selected according to ability for “‘fast’”’ and “slow” sections, 
or are placed at entrance in their proper grade. In both these 
ways, then, such a scale should prove of unique value. 

However, little work has thus far been done in the development 
of group. tests, of either achievement or endowment, for use with 
such young children. Very early in the investigation, it appeared 
that work with first grade children involved certain special problems 
of test organization and technique, in the study of which the writer 
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NOTE 1—This paper is one of a series of studies eo et 
ment of Papcolog. indiana Unive, nthe ld A later 
will a scale complimentary to the examination described in the 
paper, and intended for use in 4-8 inclusive. This second ‘‘Cross- 

Out” scale has already received brief in the Notes of this Journal. 
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develop a particular groups of tests. The paper should, then, be 
considered quite as much a study in the general method and tech- 
nique necessary for work with young children, as a presentation of 
a particular scale particular set of methods. 

As the writer analyzed the situation, the difficulties involved in 
the formulation of group tests for use with first grade -children, 
were five in number. None of these difficulties appear in such 
prominence, if at all, in the making of tests for older children. In 
the first place, there were two special problems of material. (1) 
Older children can read and write; but no reading or writing, even 
of letters or numbers, can be involved in tests for young children. 
(2) Older children can work for some time without marked fatigue; 
young children cannot. It is very important that the examination 
be short and that the clerical labor of taking the examination be 
cut down to a minimum. Added to these two difficulties are three 
others having to do with the presentation of the tests. (3) Older 
children can understand and follow uninteresting and formal direc- 
tions, if only they are clear. This is not true of little children. 
All kindergarten and first grade work is based on the principle of 
“spontaneous interest and participation” on the part of the chil- 
dren. This must be constantly kept in mind when giving tests to 
them. ‘They must take an active part in the directions. In fact, 
their part must be the major one, the examiner merely guiding 
them through the examination. (4) Older children do not need 
a carefully integrated scale; they can easily shift from one problem 
to another, from one method of indicating score to another, or from 
one form of directions to another. Small children simply will not 
shift readily from one type of problem or reaction to another; there 
is a loss of interest and a period of general confusion after each 
test, before they are successfully launched on the next — — if, in fact, 
they ever do get started. Only by the most compact organization 
can the childrens’ interest and attention be sustained from one 
test to the next. (5) Finally, older children will pay attention 
and do reliable work even if they are not particularly interested in 
the examination; habits of work and school discipline will keep 
them at their task. Primary children refuse point blank to work 


unless they are interested. There is here, in fact, a fundamental 


problem of motivation, which the writer considers of the greatest 


importance. Primary children are not accustomed to rigid discip- 
line. They have not yet learned to work and simply cannot be 
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held to a task; they must be given work to which they will apply 
themselves of their own accord. ‘This need of motivation from 
interest rather than compulsion — — so absolutely necessary in work 
with young children —- — might, the writer feels, be considered in 
work with older children as well. 

The writer’s problem has been, then, to develop a scale which 
would meet these special problems, and would permit the measure- 
ment and comparison of entering classes in the schools and aid in 
individual diagnosis. ‘The general line of attack may best be under- 
stood by a study of the tests finally incorporated into the examina- 
tion, as given below. 


2. DESCRIPTION OF THE TESTS 

The scale, as finally developed, consists of four tests, each of 
twenty-five items — — a total of one hundred items in all. In addi- 
tion, there are five examples for each test. The first row of items 
for each test is reproduced in Plate I. In the first test, the children 
are asked to cross out the “‘extra’’ dot. In the second, they are 
told to cross out, in each square, the thing that is different from the 
other two things in-the square. In the third, they are to cross out, 
in each square, the block that will be left over after all the other 
blocks have been fitted into the four forms at the top of the page. 
And, in the fourth, they are to cross out, in each picture, the part 
that is wrong. The examination appears on a four page folder 
with one test on each page, the pages being 11” by 832.” . 

(1) The studied avoidance of literacy in these tests is evident; 
two only of the hundred items involve any school acquirement and, 
in these two cases, the problem presented is not one wholly de- 
pendent upon direct teaching. In this respect, the writer feels 
_ that the examination is even more free from information gained from 
schooling than the Binet tests for the same ages. (2) Fatigue is, 
kept negligible by calling for only one very simple response from 
the child. In each test he merely crosses out — — using any kind 
of a mark — — a certain object, part or dot. No fine eye-hand co- 
ordinations (so difficult for young children to make) are demanded, 
as any mark on approximately the right spot, will answer the pur- 
pose. By basing all four tests on this same “ cross-out”’ principle 
the clerical labor of the child in taking the examination, is practically 
nil. Moreover, confusion from test to test is avoided. As a result 
of all these factors, it is possible to present the entire examination 
of 100 clear cut problems in less than twenty-five minutes; the 
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children actually work at each test only three minutes. (3) The 
children take an active part in the directions — — in fact, their answers 
constitute the real directions, as the majority of the children pay 
little attention to the final remarks of the examiner. The question- 
answer method is used. It might seem, in these days of absolute 
standardization of directions, that such directions would be loose 
and not capable of standardization. But, by using questions, the 
answers to which are very simple, the directions are kept practically 
standard. The examiner asks the same questions of every grade — 
and from every grade, from the kindergarten thru the fourth, she 

receives the same, practically invariable, answers from the children. 
This method keeps the examiner in touch with the children, and has 
the further merit of automatically regulating the speed of giving 
the directions according to the time demanded by the class in under- 


. standing them. The directions for Test I are given verbatim below. 


Look at the first group of dots at the top of the page. (Hold up copy and indicate 
general position). Can anyone see an extra dot ~—one that is out of place? . .. Where 
is it?... Yes, above all the others. Now I want you to take your pencils and cross 
out that extra dot. Just draw a line through it. (Make sure that all the children 
get this first example correctly crossed out). 
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Now look at the next group of dots, just beside the first group. Where is the 
extra dot?... Yes, below all the others; everyone cross out the extra dot. Draw a 
line through it. 

Now look at the next group, just beside the last one. Where is the extra dot?... 
Yes, above the line. Now all cross it out. 

Now look at the next group. Where is the extra dot?.. . Yes, the last one on this 
side (gesture to the children’s right). Cross it out. — 

Now look at the last group. Where is the extra dot?... Yes, the one just below 
the middle dot. Cross it out. ; 
Now, everyone attention! Finish the other groups of dots on the page in the 
same way. In each group there is just one extra dot. Crossit out. (Time allowed 
pupils - — 3 minutes). 


(4) The scale is carefully integrated. For each test, the five 
examples are in the same place on the page and are taken up in the 
same order; for each test, the directions develop these examples in 
the same way; for each test, the items are arranged the same way 
on the page. Above all, in each test, the child responds in the 
same way, —— he crosses something out. In fact, the most important 
element in the integration of the four tests is the use of this “cross- 
out” principle ”? in all the tests. _ (5) Most important of all is the 
development and sustaining of the childrens’ interest throughout 
the examination. In the first place, the.-materials of the tests are 
pictures and blocks, in which children have.a natural interest. The 
directions are given in such a way as to stimulate interest and 
rivalry among the children; the examples are interesting and the 
answers to the questions concerning them are so simple that every 
child can volunteer, thus having the pleasure of feeling he is con- 
tributing something to the success of the explanation. From the 
child’s point of view, he and the examiner seem to be playing a 
game, in which he joins because he wishes to do so. The writer 
feels that there is a subtle but fundamental difference between an 
examination thus motivated by interest and the more formal type 
of examination usual in mental measurements. 


3. DEVELOPMENT OF THE SCALE 
Work on the scale was begun in the’ summer of 1918. A trial 
of various forms of tests was made with a mixed class of second and 
third grade children in the observation classes of the summer school 
of Indiana University. This class was composed of a few very 
bright children who were skipping a half grade and a few very dull 
children who needed extra training to pass the grade they had 
eo cag ape ph ar ctl open ga saya bg mk 


see PRESSEY, S. L. AND L. W. Cross-Out Tesis with Suggestions as to a Gr 
of the Emotions. J. of Appl. Psychol. June, 1919. is 
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been in; it therefore presented an excellent group for experimental 
purposes. A tentative selection of tests was made from the results 
with these children. ° | 

Experimentation during the’ fall was much hindered by the in- 
fluenza epidemic, but some 200 children in country schools were 
tested and more systematic work was done in the primary grades 
of a small town. This experimentation served well to define the 
problem, make trial of methods and to lead to a more definite selec- 
tion of the individual tests. 

In the experiments thus far, the results had been obtained with 
pictures and forms drawn on the mimeoscope. The four tests that 
had been decided upon were now made into plates and blanks 
were printed for systematic study. In this form, the scale was 
given to all the children in the first, second and third grades of 
City A - — acity of about 12,000; 475 children were tested in all. 
The results were carefully worked over, the relation of the test 
findings to age-grade status, teachers estimates, Binet ratings and 
other criteria of ability studied, and the results of each test tabulated 
by items. On the basis of these findings a considerable number of 
new items were introduced (some entirely new, some taken from 
the earlier mimeographed sheets) to make the scale more evenly 

° A total of some fifteen tests was tried at one time or another. Certain of these, 
though unsatisfactory for the writer’s problem, might be of use to other workers 


and med to Ail in th One ly alee ama test in which the children 
were supposed in - etters:— 
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ability to write the letters. It should have ties, tragic with older 
pees tg nd test (2) involved gg ee eon pon re) Srametricn! a ions: Some : 
su - ee See eogram, a r a. cucine 
sented. The children were asked to cross out, in each line, the form t was 
erent from the other four. The test. was was rejected as being li ttle more than a test 





children cross out the left eye; another picture showed a house and the directions 
were to cross out the window on the second floor that was not over a door or another — 


disciplinary 

control that they would persist in ga rohan Poegeed eagle da ka 
or. tin ney coemiined ok ko me value for other was a substitution 
consisted of four a square, a cross, a triangle 

= a seman: mes the silhouette Pero ake wie. echousgpeny om in the second, 
the third and an eagle in the fourth. Below, on the page, were 

rows of the same forms, five in each row, with the animals again in the forms, but 
with one animal in each row in a different form from that in which he in 
the key. The children were told to cross out, in each row, the animal ‘was in 
“the wrong cage.” The children showed great interest in the test, but it was dis- 
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graded in difficulty. The scale in this revised form was next given 
to all the children in the first three grades of City B; - - a total of 
431 children. * Results from this trial were also tabulated by test 
and by item. Ae ee | 

It was desired that the beginning of each test should be 
enough. for any first grade child, that the end should be hard enougt 
for use in the fourth grade if necessary, and that, between these 
two limits, the items should be arranged in order of difficulty, the 
steps between the successive items being approximately equal. 
After the analysis by item of the papers from City B was made, the 
items were graded on a'probable error scale, using the second grade 
as a basis, and were then arranged in order of hardness. This 
treatment of the results showed that the steps were somewhat 
_ uneven and that there were some duplicate items (i.e. items of the 
same hardness). Other items, whose difficulty was already known 
from previous experimentation, were put in to help even the steps. 
The final product was a scale, the four tests of which were quite 
evenly graded in difficulty. | 

The results of this last revision were given to all the children in 
the first three grades of City C, —- + with a total of 402 cases. The 
results of the survey with this final form are given below ° 
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4. RESULTS: FIRST NORMS AND VALIDATION 
The age and grade distributions, with medians and percentiles, 
by total score, are given in Table I. The grade medians for the 
separate tests are given in Table II. These norms should be con- 
sidered tentative as they are based on relatively few cases; but they 
will serve as a guide until further experimentation has been done 
and more cases tested. . : é 
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and scored, it might be said that all o tee Gl ies Se 
writer and her husband in one day, between 8 a. m. and 3 p. m. and that all the 
blanks were scored by the writer and two students before-6 o’clock of the same day. 


"8 Four items have since been changed because of difficulties in scoring. It is 
calculated that this slight change in items will raise the norms for the first grade 
about a point and betwéen one and two points for second and third grades. 
ann ae intensive statistical study of the wenger and validity of the — 
separate tests is now being e. The en below bearing u 
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TABLE I 
Primer Scale—Distribution of Scores 
Children in grades 1-3 inclusive (402 cases) City C. 
I II Ill ---+---- Age----------+ 
Score B 


A B A B A 6 7 8 9 Score 
95-99 » 95-99 
90-94 3 90-94 
85-89 1 2¢ 1 1 1 85-89 
80-84 4 5 4 2 80-84 
75-79 ‘sy 2 5 16 Pe 9 8 75-79 
70-74 2 3 4 5 17 7 7 12 70-74 
65-59 2 8 16 12 eee 15 16 10 65-69 
60-64 2 8 4 13 13 14 5 14 12 15 60-64 
55-59 2 4 5 8 5 4 6 7 7 5 55-59 
50-54 7 9 12 13 4 4 6 22 13 5 50-54 
45-49 5 17 8 6 2 5 13 14 9. § 45-59 
40-44 2 4 2 4 10 5 6 2 40-44 
35-39 5 5 7 2 8 7 1 2 35-39 — 
30-34 5 5 2 2 8 4 3 30-34 
25-29 3 6 1 2 6 2 3 25-29 
20-24 2 2 1 2 2 1 1 20-24 
15-19 7 3 6 8 15-19 
10-14 6 5 1 10-14 
5-9 6 3 6 5--9 
O—4 11 1 1 9 1 1 1 O4 
Number 66 78 55 66 #59 78 91 102 96 69 
144 121 137 . 
26.7 45.9 50.9 60.8 64.0 70.3 37.2 63.5 61.0 
am 9.6 34.5 43.5 52.4 55.8 61.4 17.2 46.3 48.7 
75 49.5 54.4 61.5 61.7 70.2 76.1 48.2 64.4 69.8 
Note: It should be noted that the curves for the IB and 6 year distributions are 
not normal because of the number of zero scores — — due to not understanding 
directions. In calculati Syste Chea eons taal the one seven year old 
pore of yn se mullet rine See ) have been 
counted in as being above + ape me i ry ar tiles were ted from 
pty mialempctbasern dy 
TABLE II. 
Medians for each test. 
Grade No. Test I TestII TestIII TestIV 
1 ‘144 10.3 10.5 9.2 8.9 
2 121 13.3 15.5 15.8 14.7 
3 137 15.7 17.0 20.3 16.1 


In this last city all data possible were obtained bearing on the 
question of the validity of the scale. Light regarding the validity 
was gained from five sources: (1) correlation with teachers’ esti- 
mates, (2) correlation with Binet ratings, (8) location on the 
total distribution of the scores made by children having a Binet 
5 of 123 or more and by those having an I. Q. of 76 or less, (4) 
comparison of “slow” and “fast” sections, and (5) comparison of 
the entering classes in the different schools. 
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teachers rankings of pupils according to ability; these rankings were 
obtained from all teachers in City C, except from some few substi- 
tutes who did not know the children well. The average correlation 
was .47. 

Three correlations were possibile between the teat encuieend mental 
age on the Stanford Revision. For 64 unselected six year old 
children, the correlation is .64; for a group of 33 unselected seven 
year olds, it was .69; and for a similarly unselected group of 29 
eight year‘olds, it was .79.° The product-moments method was 
used throughout. The writer feels that a higher correlation is 
hardly to be expected between a group test and an individual test 
- - at least in work with young children —— because the test situation 
is so different in the two methods. Bashful children do better when 
submerged in a group and lazy children do better when constantly - 
prodded by the Binet worker, etc. 

Among the 6, 7 and 8 year old children who were given Binet — 
examinations in two of the three cities tested, 24 were found whose 
I. Q. was over 123. Twenty-two of these make group test scores 
in the highest ten per cent. for their age. The other two make 
very low scores that are obviously unreliable. Considering the 
difficulty of testing such young children at all, the scale seems 
reasonably reliable at the upper end of the distribution. There 
were only eleven children with an I. Q. of 76 or below; all of these 
made group scores in the lowest ten per cent. for their age. Since 
the two extremes of the distributions seem reliable, the scale would 
appear to be fairly satisfactory as an aid in individual diagnosis, as 
the cases to be further studied are usually located in the extremes. 

Validation of a different sort, but of perhaps more direct impli- 
cation, appears in the comparison of certain groups, such as sections 
and classes. In many of the classes tested, the teacher had already 
divided her class into “slow” and “fast” sections on the basis of 
her estimate of their ability. It is not to be expected that her 
judgment would be absolutely accurate; but the fact that a child 
has, throughout the year, been able to hold his place in a “fast”’ 
section when he might at any time have been transferred to a slower 
one, is surely of some significance. On the average, 76 per cent. of 
the children in the “fast” sections score above the median of the 





* The ages were kept te since it is obvious (in spite of frequent practice to 
the contrary) that combining several ages adie a epu cmb a Cueiaien, to the correlation. 
Mental age was used i of I. Q. since, for such a correlation, absolute score on 


both tests is necessary. No per cent. rating with the group rating was possible. 
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corresponding “slow” section and, in all classes but one, 100 per 
cent. of the children in the “fast” sections score above the twenty- 
five percentile for the corresponding “‘slow”’ sections. =~ 

Cini eehdilebs appears when the°children ‘of's school ‘wiliebe 
pupils are known to be distinctly below average are compared-with 
the children of another school that is known to draw from a superior 
neighborhood. Such evidence has -been found in all three‘ of the 
cities tested. In City C there are three ward schools: one of these 
is situatéd in the best residential district, another in a down-town 
district, and the third in the poorest part of the city. It had been 
felt for some years that the children attending the three schools 
were very different in their mental capacities — — that the “pupil 
material” of the three schools was very unlike. The results in 
Table III show the per cent. of children in the second and third 
schools who score above the median for the corresponding grade 
and age in the best school — - i. e. the one situated in the best resi- 


' dential district. If it can be assumed that the school officials were 
Grade. No. Sch. 2.. No. Sch.3. Age. No. Sch.2. No. Sch.3 


44% 48 40% Gand7 54 44% 57 42 


right, the scale seems to have measured the differences already 
felt. It seems evident that the “‘pupil material’ of the three schools 
is really different. In City B, there is a ward school that is attended 
almost exclusively by the children of university teachers and other 
professional men; another school in the same city is attended entirely _ 
by the children of factory and quarry workers. Only 24 per cent. 
of the children in the second school tested above the age medians 
of the children attending the first school; there was only one child 
in the second school who tested above the seventy-five percentile 
for children of his age in the first school. The second school has 
been considered for years as inferior to the first and, as was the case 
in City C, the scale has found and measured the difference. Similar 
facts can be presented for City A, in which 74 per cent of the children 
attending the “‘best’’ school score above their corresponding age 
medians for the children in the “worst” school, — — which in this 
case, draws from a neighborhood of the ERE | kind of quarry 
labor. 


Such evidence as has been presented § in the last two paragraphs 


- is crude enough; but it is direct evidence and it is also an evidence 


of the usefulness of the scale in dealing with actual educational 
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problems. It shows that the scale is differentiating, to some extent 
at least, the ability that makes a pupil, or a group of pupils, better 
or less able than the average to do successful school work. 


5. DISCUSSION ~ 


The scale described in the previous pages is, as far as the writer 
knows, the first attempt at a group scale of intelligence for use 
with first grade children. It is, therefore, pioneer work. The 
writer feels that some discussion is needed concerning (1) certain. 
special reasons why tests of intelligence for use with first grade 
children should be of unusual value and (2) certain special problems 
which appear in test work with young children and which need 
‘further study. 

(1) Any school makes more or less adjustment to the mentality 
of the pupils attending it. That these adjustments may be as 
thorough as possible it would seem necessary to obtain some measure 
of the intelligence of this “pupil material.” The only grade in 
which this measurement can be satisfactorily made is the first. In 
the upper grades some adjustment and considerable selection has 
already taken place; in fact, measurements of the upper grades may 
be little more than measurements of the extent of such adjustment 
and selection.’ Comparison between schools on the basis of such 
results is impossible because of the different amounts of selection 
in the different schools. But that such differences are marked and 
important the writer has especially tried to show. Surely, measure- 
ment of the distribution of abilities obtained from the upper grades 
only gives a very partial and incomplete picture of the total situation 
in a school or school system. Scientific study of individual differ- 
ences should be begun as soon as possible after the child’s entrance. 

(2) The writer feels that there are certain very special problems 
in building tests for young children. The most fundamental of 
these is the control of interest, but of nearly equal importance is 
the avoidance of confusion from test to test. Interest is controlled 
principally through the directions. There might be some doubt 
as to whether or not the question-answer method is the best way 
of doing it. This method keeps the examiner in touch with the 
class, keeps the class in touch with her and seems to work well. 
But other methods should certainly be tried. The writer is certain 
only of this, that in work with very young children a special problem 
is presented as regards directions. With older children it is enough 





’PRESSEY, S A Com at act 1 Means of a Group Scale of In- 
telligence. Educ. Ad. and rer. Val. 19) , . 
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that the directions be clear; with young children there is the further 
fundamental requirement that there shall be control of interest. 
Any other methods used must recognize this fact. 

Confusion from test tg test has been avoided by close integration 
of the tests. Such unification greatly facilitates the work. It may 
be that, in thus simplifying the procedure, certain elements of 
difficulty which should appear in: such an examination have been 
left out of the tests; the ability to shift from one test to the next 
may be one of the best indications of intelligence! But, at least, 
such unity is worth trying. It has seemed to the writer that it 
tended to a greater concentration of effort on the real problem of 
the tests, with less attention to irrelevant matters of test form. 


6. SUMMARY 


The paper may be briefly summarized: 

1. It is urged that a group scale of intelligence is necessary in 
the primary grades in order (a) to permit comparison of the ‘‘pupil 
material’’ entering different schools and (b) to aid in individual 
diagnosis. 

2. It was found that, in building a scale for young children, 
certain special requirements must be fulfilled: (a) all elements of 
school training must be avoided, (b) fatigue must be reduced to a 
minimum, (c) the directions must be such that the children can 


take an active part in them, (d) the tests of the scale must be care- 


fully integrated, and (e) the work must be motivated and mair- 
tained by interest rather than by disciplinary control. : 

3. A brief survey scale is presented which endeavors to meet 
these requirements. The scale consists of four tests, each of twenty- 
five items; the items are arranged in order of difficulty on a Probable 
Error scale. 

4. Tentative norms are given, and evidence presented to show 
the validity of the scale as a measure of general ability. 












































A CLASSIFIED SCALE FOR MEASURING 
INTELLIGENCE 
CARLETON W. WASHBURNE 
San Francisco Sta.e Normal School * 


The rapidly increasing use of intelligence testing in schools necessi- 
tates a modification of existing tests. All tests now used measure 
intelligence more or less efficiently, but fail to diagnose in any con- 
sistent way the specific lacks or.excellences of any individual in- 
telligence. . 
/ School psychologists, to be worth their hire, saiediia tein gM ante 
not merely, ‘ This child is superior, this one inferior,” but to say 
specifically, for instance, “This child is normal in most mental 
functions not involving immediate word memory, but he is deficient 
in that. Do not expect it in his work—build on the normal func- 
tions and see if you can train this deficient one.” 

2 All of us do, of course, make an effort at this sort of diagnosis, 
‘but existing scales for measuring intelligence are not adapted to . 
our uses. For this reason I have undertaken to make a practical 
diagnostic scale which will not only measure the general intelligence 
but will also indicate in what particular functions a child is above 
or below normal. 


The Problem and Plan of Attack 

The problem in constructing the classified scale has been: 

a. To make the test specifically diagnostic as well as general. 

b. To make a classification which would be practical rather than 
technically psychological, and which would, therefore, be 
suggestive to teachers. 

c. To have the results of the test such that they could be com- 
pared with the results of other widely used intelligence 
tests. . | 

d. Touse the results of the extensive investigations and revisions 
which have already been made by others. 

e. To keep the test within the time and skill limits already set 

by successful intelligence measurement scales. 

It is patent that the age-classification used so commonly is general 
and not diagnostic. The Binet scale was not planned for specific 
diagnosis. It. set out deliberately to measure general intelligence. 
A scale should be devised which would cover the most significant 
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of the mental functions each in a thorough way. But as Wallin 
has pointed out, it is better not to complicate the field further by 
Pa ih gs RR Rp re gee wl 

undertakes the job.and does it far more thoroughly than 
any one person or small group could possibly do it. Consequently 
I considered it better to use the best current revision of the Binet 
Scale as a basis for the classification, leaving the procedure, materials 
and method of scoring intact and simply rearranging the tests ac- 
cording ‘to mental function rather than according to age. My 
classification is frankly a make-shift until such time as a new general 
revision can be made which will include adequate tests diagnostic 
of each function at different age levels. 

Meanwhile, the revised Binet scale is fairly susceptible to a diag- 
nostic reclassification. Yerkes and his co-workers, in their point 
scale, attempted one such reclassification. Their groupings, how- 
ever, are distinctly techniéal. To the ordinary teacher and even 
to the trained psychologist they are not especially enlightening when 
it comes to giving practical suggestions as to the education of the 
pupil tested. Furthermore, the Yerkes scale came out just too soon 
to take advantage of the thorough work and revision carried on by 
Terman. 7 

Terman’s Stanford Revision of the Binet-Simon scale, in spite of 
several obvious faults, certainly is the best available general intelli- 
gence test for school use, and has an easily available, completely 
worked out procedure and scoring. 

For this reason I have chosen the Stanford Revision as the-basis 
for my diagnostic classification, and have so arranged my scale as 
to make use of Terman’s procedure and scoring directions and to 
secure an I. Q. which is identical in each case with that which would | 
be secured by the straight Stanford Revision. 

The method of making the classification was necessarily rough. 
None of us knows exactly what mental functions are used in the 
passing of any one test. Different individuals doubtless vary some- 
what among themselves in this particular, and quite possibly every 
mental act is conditioned by all mental functions. Nevertheless, 
different functions clearly predominate in different acts. My effort, 
therefore, has been to group together under the head of one function 
all tests the passing of which clearly involved the use of that func- 
- tion; to include a test in more than one group when more than one 
function was is ‘apparently of importance in passing it; and to make 
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the groupings not from the standpoint of technical psychology but 
rather from that of practical teaching problems. 

In order to group the tests properly each test in the Stanford 
Revision of the Binet-Simon Scale was carefully examined. Ter- 
observations 1 hed been making with od Sa pares 
tamalved chivitees tad toees toad is’ te 
scale, the results were studied and the classifica 
revised. The result was the following classified scale: 


THE CLASSIFIED SCALE 


(Note: Hyphonated numbers refer to Terman’s age groupings, e. g., 3-1 means 
that the test, so numbered is test no. 1 of year 3, of the Stanford Scale; 8-Al 
is the first alternative test in the 8-year group, etc.) 


No. Title of test Grouping Cross reference 
I. NAMING THINGS 






1. 3-1 Points to parts of body 

2. 3-2 Names familiar objects 

3. 3-3 Enumeration of objects in picture 

Be es ae ess voc ban de bes eed be be ba Cv habevae beaten See II, 1 

5. 3-5 Gives last name 

6. 5-2 Names colors 

Ey EE I I ao sc awe bcc ccbk decdeecsctutent ehh toats tan Also II, 3 

8. 6-5 Names three of four coins....................000000: Repsaierapi >. Also II, 4 

9. 8-Al Names six coins....................-5: PS ry eh ppd it ie Also II, 9 
II. COMMON KNOWLEDGE 

2 er RS ooo irs gs chs ee wen, ea anoles Ceasar cia aden bet Also I, 4 

2. 5-Al Givesage 

SD Me NE ices scan cows cvecgeeties Eee Coe tae ne 

4. (6-5) Names three of four coins. ................ ccc ccccecceccc es coed See 1,8 

5. 6-Al Morning or afternoon 

Ge Ss I, 2... so. svn be cee dbaccdcssbeen. eee See XIII, 3 

7, te I 8 Sr See XIX, 1 

8. 7-Al Names days of week 

OS cc cca ceacecaccedoeccceeseno eae See I, 9 

10, ny weeseen fo Mactation 8. ae iS See XIX, 2 

11. 9-1 Gives date 

12. 9-Al Names months of year ' 

15. C106) PO TOOL. gw. i ce one oe cweenbnpnemeecesin See XIX, 3 

14. (12-2) Meaning of abstract words.................0..000. PORES See XVI, 3 

15. 14-3 Differences between president and king.......... diatene titel Also VIL,8- 

16.. (14-4) Problems of fact... ................ceeeee ees Se RS ....8ee EX, 7 

17. (16-3) Differences in abstract words................ ibe de ciakdee See XVI, 4 


18. (18-4) Repeats thought of passage. .......,--: cs peeecececseseees 





Oe we 


DP 


ANP wre 


NARMS wr 


9. (16-3) Gives differences between abstract words 





III. IMMEDIATE AUDITORY MEMORY—DIGITS . 


3-Al Repeats three digits 





IV. IMMEDIATE AUDITORY MEMORY—SENTENCES 


. 3-6 Repeats 6-7 syllables 
4~Al Repeats 12-13 syllables 


. 6-6 Repeats 16-18 syllables 
10-A2 Repeats 20-22 syllables 
16-Al Repeats 28 syllables 

Vv. VOCABULARY 

8-6 20 words 

10-1 30 words 

. 12-1 40 words 

. 14-1 50 words 

. 16-1 65 words 

. 18-1 75 words 

VI. VISUAL MEMORY (PERCEPTION) 


(See IX, 1) 


Dee ee gbe cota e dees veasencesl 


VII. QUALITATIVE COMPARISON 


8. (14-3) Gives differences between president and king 


VIII. DISCRIMINATION OF FORM 


1, 4-2 Discrimination of forms 
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See XVIII, 1 
. 3. 5-5 Divided rectangle...................... Also VII, 2; X, 1; XI, 1; XVIII,2 
See XVIII, 4 
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1, 6-2 Mutilated pictures... ... 2.2.0... 6 ccc cece ee eeees Also VI, 1; VII, 3; X, 2 
2. 7-2 Pictures, description | 
3. (8-1) Ball and field, inferior plan... ........- 6... neee ene canenees See X, 3 
4. (9-5) Three words in a sentence... ........ 6... eseeeenees Go ssenet vce See X, 5 
5. (12-3) Ball and field, superior plan. ...............4+- | EEE See X, 9 
6. 12-7 Pictures, interpretation i 
7. 14-4 Problems of fact...........-..ccececeee eens eer eteeees Also, 11,16; X, 11 
8. (14-6) Reversing hands of clock. ses Shs oa Daub be thinkin See VI, 5 
O. CU Nien cic cosncesccesscaccecsethnnteven See XIV, 5 
10. 18-2 Binet’s paper cutting test.............0cs ccc ce ete enecreewees Also VI, 7 
Ti. COBO TN CON oo wc cs cece cnc weeks detdys beswaee See X, 13 
X. INVENTIVENESS AND INGENUITY 
1. (6-5) Divided rectangle.............-cccceeccececencshanseseees See VIII, 3 
DCB) IN SI a5 os oc ecco bene deeds vaesniubelgen See IX, 1 
3. 81 Ball and field, inferior plan..................2.ccce cece Also IX, 3; XV, 6 
4. (9-2) Arranges weights. ...............ccc sce cecceuenveceeeeuees See XII, 3 
5. 9-5 Three words in sentence........ 2... 2... eee ceeeceeeees Also IX,4; XV, 8 
a NE Se aes ee ROEM res See hres er erie Tre Also VII, 6 
7. 10-6 Sixty words 
En oc ewasncecbnneecnviiesshies umes Also XI, 2 
9. 12-3 Balland field, superior plan ...............0 00. c eee eeee Also IX, 5; XV,12 
10. 12-4 Dissected sentences............. 0 cece eee eee ee esees Also VI,4; XV, 13 
11. (i6-@): Poetiomes of fact... 0. 5. ice ii ewes See IX, 7 
TE, MI CO ii isin cch occ ccccesissatinevense) scaueneenemen See VI, 6 
13. 18-6 Ingenuity test... 22.0.2... eee eee ee ence BO Same ES Also IX,11; XIV,6 
XI. PATIENCE OR PERSISTENCE 
1... GB) Diwidled rectatighes.. occ cc isc ccc eee Cia Oe oe i See VIII, 3 
SD, . CU PR iin 5 kb cos vesicangey cde tee ia See X, 8 
XII. QUANTITATIVE COMPARISON 
Li Ch I bas oo cc ess cnc sabacmee we ee FURST hence 5 ves See XV, 1 
2. 5-1 Compares two weights. .......... 0... cece cece cece ee eeceeeeee Also XV, 3 
BS; OZ Arras Ge WR sw. oi icc caw daw ccchevdenve cancecns Also X, 4 


XIII. USING AND MANIPULATING NUMBERS 
1. 4-3 Counts four pennies 
2. 6-3 Counts thirteen pnniees 
Foi FG I occ cc iscce ce sciecs wider ebeceviteveber Also II, 6 
4. 7~A2 Repeats three digits backward 
5. 8-2 Counts backward, 20-1 
6. 9-4 Repeats four digits backward 
7. 12-6 Repeats five digits backward 
8. 16-5 Repeats six digits backward 
9. 18-5 Repeats seven digits backward 
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XIV. ARITHMETICAL REASONING (ALSO XIII) 
1. 9-3 Makes change 
2. 9-A2 Values of stamps 


9. (hee) taoeties vest... 56... rr Ee, See XVII, 5 

4. 14-5 Arithmetical i ‘ 

5. 16-4 Problem of enclosed boxes. ................c0cceeelee Also IX,9; XVII,8 

GC IE es ve ok s dcenudc caeobhne buon kode tan eseaas See X, 13 
XV. COMPREHENSION (ALSO IMAGINATION) 

K, Be ne eo ic coe on nnn no eres Also XII, 1 

2. 4-5 Comprehension, first degree 

3. (5-1) Compares two weights............... 0... cece cence eee eenes See XII, 2 

4. 5-6 Three commissions........................-:- POOR ot BOOKS. Also IV, 3 

5. 6-4 Comprehension, second degree a4 

6. (8-1) Ball and field, inferior plan..................... BENT. PAR See X, 3 

7. 8-3 Comprehension, third degree js 

8. (9-5) Three words in sentence............... 0. ccc cece cee cece See X, 5 

9. 10-2 Detects absurdities ’ . 

10. Cia) ree Ord report... eet cece ceeen See XIX, 3 

11. 10-5 Comprehension, fourth degree 

12. (12-3) Ball and field, superior plan.......................4.. Spee See X, 9 

13. (12-4) Dissected sentences. ............. 0. cece cece cece cep eees See X, 10 

14. (12-5) Interpretation of fables (Score 4)...................5... .See XVII, 3 

15. (16-2) Interpretation of fables (Score 8).....................0... See XVII, 6 

16. 16-A2 Comprehension of physical relations 

17. 18-4 Repeats thought of passage heard...................00ceceees Also I1,18 


XVI. DEFINING (ASSOCIATION AND ANALYSIS) 
1. 5-4 Definitions, use or better 2S. 
2. 8-5 Definitions, superior to use 


3. 12-2 Meaning of abstract words.....................0005- Also II, 14; XVII, 2 
4. 16-3 Differences between abstract words. ........... Also II, 17; VII, 9; XVII, 7 
XVII. ABSTRACTING COMMON ELEMENT-GENERALIZATION; INTER- 
PRETATION 
1, 8-4 Gives similarities, two things................0c cc cece cecceees Also VII, 5 
2. (12-2) Meaning of abstract words..................... 0 cee scene See XVI, 3 
3. 12-5 Interpretation of fables, (Score 4)..:.............. 1 6 cdbaaN eRe Also XV,14 
4. 12-8 Gives similarities, three things.............................+.Also VII, 7 
5. 14-2 Induction test..................-- ip tivco be ob NUaidiee sel wale Also XIV, 3 
6. 16-2 Interpretation of fables, (Score 8).................020c ce eus Also XV, 15 
7. (16-3) Differences between abstract words...............0..000000- See XVI, 4 
8. (14-4) Problem of enclosed boxes...........5 20. e ccc e ccc ceeweees See XIV, 5 
XVIII. MOTOR COORDINATION 
EO 5 soc otk ecoced eb hah UREA s oh chile ord On b 000 Also VIII, 2 
2. (5-5) Divided rectangle... ... rs gaged Biel ACHE 4b calae eae See VIII, 3 
i a ce s'aw's vic bccctskcpewab es vesevtso eas enemouuts See XIX, 1 
i so se ew dich a awake ands wean de Also VIII, 4 
Dy I i ina se cedccisvesevevascoubauswas See XIX, 2 
6. (10-3) Copies designs from memory........ iSensie Saw se'ca ee eee ae See VI, 2 














| 5 ae Mla Miele! ee DT i Also Il,.7; XVII, 3_ 
2. 8-Al Writes to dictation. Rua oe ne glace cee Also II, 10; XVIII,5 
3. 10-4 Reading ‘and report... .....-+.-+..++« ee a Also TT, 13; VI, 3; XV, 10 

Hous Teschd Ssanee” 
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more heads. But in calculating the intelligence quotient the same 
test could not be scored twice, of course; neither could alternative 
tests be scored except where a regular test was omitted. To provide 
for this a simple device was used—two columms for scoring were 
made, one a months-credit column in which to record the number 
of months to be credited in calculating I. Q., and the other the 
function-age column in which to note what age level the pupil 
reaches in each function. In thé function-age column’ there is a 
blank for score opposite each test every time it appears; but in the 
months-credit col there is only a blank for scoring each test 
once and no blank for scoring alternative tests. Thus the blank 
for scoring reading and report (XIX, 3 above) would occur but 
once in the months-credit column (under Special Training, XIX) 
but would appear four times in the function-age column, i. e., each 
time the test appeared in the scale (under Common Knowledge, 
II; wnder Visual Memory, VI; and under Comprehension, XV as 
well as under Special Training, XIX). This same device makes it 
easy to tell at a glance whether each test has been given once, for 
an unfilled blank in the months-credit column will immediately 
indicate that the test opposite has not yet been given. Naturally 
we only give each test once, the additional scoring in the function 
age column being done after the test has been completed. 
Perhaps a sample page from the record booklet will make this 
easier to visualize: 
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Sample Page from Record Booklet 
IV. IMMEDIATE AUDITORY MEMORY (SENTENCES) 
Mo. Fnet- 
Cr. Age 
) ) ‘ - 3-6. Repeats $7 ellables (of 3). 
a. I havea little dog..................cccceees 
The dog runs after the cat................... 
c. In summer the sun is hot.................... 
2) ..»4-Al. Repeats 1548 piables (1 of 3 absolutely correct or 2 of 3 one- 
error each 
a a. The boy’s name is John. He isa 
, b. ven The tain you will Mee! cpa blow. 
mane We are going to have ve good time in the country. 
3} ee Three commissions. (See X 
4).. ..-6-6 Repeats 16-18 syllables. Instructions like 2) above. 
— We found a little mouse in 
b. oe ee He went fishing 
Wau go out for a long walk. Please give me my 
oe straw hat. 
5) ..10-A2 Repeats syllables. Instructions as above. 
a. The apple tree makes a cool pleasant shade on the ground 
where the children are playing. 
b. It is nearly half-past one o’clock; the house is very quiet 
and the cat has gone to 
é. In summer the days are very warm and fine; in winter 
6) 16-Al. Repeats 28 syllables. (hat sp correct. (5 months) 
eee \ .@) 
a. Walter likes very much to go on visits to his grand- 
peer because she always tells him many funny 
b. Saturdie | mow pgwetty lata in the street. It had 
curly brown hair, short legs, and a long tail. 
V. VOCABULARY 
1)...* ....86. 20 words... 
2)...*% ...10-1. 30 words 
ee ...12-1. 40 words. ..(3 or 4 months) 
4)...°F ...a#el. ae Saieee 
5)...*¢ ...16-1. 65 words. ..(5 or 7.5 months) 
6)...*f ...18-1. 75 words. ..(6 or 9 months) 
VI. VISUALMEMORY (PERCEPTION) | 
2. 6-2) Mutilated pictures (See IX, 1) 
°° =: Copies desi - (1 other half correct.) 
$5 0-4) road brome yr . S iaeaae a 
4)... (12-4 ~ (See X, 10) 
§)...f ee ere coe OS Error not over 3 or 4 min.) 
Sede 8) (4 — ig . Time req.... 
1 Time req.. Time 
6)...t 16-6 Code. Writes “Come quickly,” (2 errors, six minutes. 
of dot counts half error. Illustrate with “war” and 
™ (Also X,12) me seaeaes Errors. ..C. O. M., E. 
OU. .C.K.L.Y. Time.. 
7) (18-2) . . Paper cutting (See IX, 10) 
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In the left-hand (months-credit) column of the booklet the num- 
ber of months to be credited for each test is recorded whenever 
there is a blank line in this column opposite the test passed. ‘The 
number of months to each test is the number assigned by Terman 
in his Stanford Revision—1. e., two months for each test below the 
twelve-year level, three months for tests of the twelve-year level, 
four months for the fourteen-year level, etc. For the convenience 
of the examiner a mark {+ is placed by the months-credit blank 
opposite each test that is to receive more than two months credit, 
and at the end of each such test the number of months to be credited 
is shown in parenthesis, thus: (4 months) as in test VI, 5 above, or 
(3 or 4 months), as in test V, 3 above. In cases like the latter, where 
two numbers are given in the parenthesis, it is ordinarily the smaller 
of the two (e. g., 3) that is credited; but in case the examiner, to 
save time, is giving only those tests which are marked with an 
asterisk (*) he gives the larger of these two numbers (e. g., 4) instead. 
In this last event—t. e., when only the asterisk tests are give—all 
tests below the twelve-year level receive three months credit each 
instead of two. 

In the right-hand (function-age) column, each test given is re- 
corded either plus or minus according to whether the pupil passes 


it or fails to do so. The hyphenated numbers immediately pre- . 


ceding each test (e. g., 3-6), as above noted, indicate the age level 
and Terman’s test number—thus 3-6 means test No. 6 (Stanford 
Scale) of the 3-year group. So the first of the two hyphenated 
numbers always shows the approximate age level (e. g., three years) 
at which most children are able to pass the test opposite. The 
highest age level reached by a child in any. function, therefore, 
indicates roughly his mental age in regard to the particular function 
under which the test is listed. This we call his “function- “age” for 
that function. 

Let us suppose, for instance, that we are testing a nine-year-old 
child. We come to the page in the record booklet just reproduced 
above. There is no test in Immediate Auditory Memory, Sentences, 
for a nine-year child. We try the ten-year test (no. 5) therefore. 
(For getting function-age the alternative tests, like this one, are 
often helpful, even though they play no part in determining I. Q.) 
He fails on it. We place a minus sign on the line in the function-age 
column opposite and pass back to the six-year test (no. 4). He 
passes it, but just barely. We note this and give him plus in the 
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function-age column. In the months-credit column we credit him 
with two months for this test (no. 4) and also with two months for 
test no. 1 of the same group—for his passing the six-year test in 
this function is clear evidence that he could pass the three-year test 
in the same function. It is not so clear that he can pass the five- 
year test (no. 3) Three Commissions) however, since he just barely: 
passed the six-year test, and expecially as no. 3 involves other 
functions. Consequently we would either give no. 3 now or rernem- 
ber to do so when we came to it later on—the note “See XV,2” 
shows that we will find the complete test as no. 2 under group XV 
of the scale. 

Passing down to the next group we give the vocabulary test.* 
Suppose the child we are testing makes a score of 45 words. This 
number would be recorded, he would be marked plus in the function- 
age column opposite the twelve-year test, no. 3, and would be given 
three months credit for this test in the months-credit column and 
also two months each for nos. 1 and 2. For here again, the passing 
of the higher test in the function is evidence of the ability to pass 
the lower ones, this time rigorously so. The score for the child for 
this grouping is therefore seven months credit, and his function-age 
is thirteen years (for his score of 45 words is midway between that 
demanded for the twelve-year level and that demanded by the 
fourteen-year level. 

Next, we pass on down to group VI, Visual Memory. Here as in 
Group IV there is a big gap between the six-and ten-year levels. 
Following our former policy, we try him first on the test nearest 
his physical age of nine years. This is no. 2, Copying designs from 
memory. Suppose he passes it. We credit him in both columns 
and go on down the scale. The next test is Reading and report, 
but as the hyphenated numbers are in parenthesis and the note 
after the test says “see XIX, 3” we leave test no. 3 until we come 
togroup XIX. Similarly we skip, for the time being, no. 4, Dissected 
sentences, and try no. 5, Reversing the hands of the clock. Suppose 
he passes this, we record it in both columns and go on to no. 6, the 
Code test, on which he fails. He now has credit for six months 





*The vocabulary tests could rather be grouped under common Lnwinledlen, 
and might even be related to auditory visual memory. But since they form a 
well developed series in themselves, their significance is, I think, easier to 
grasp by themselves than mixed in with other tests. 
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(two for No. 2 and four for No. 5) in the months-credit column; and 
a function age of fourteen. Then let us suppose that when we come 
to group X (not shown on the sample page), he fails on the Dis- 
sected sentence test of twelve-year level. In scoring him after-. 
wards this will make a minus in the function-age column opposite 
- test 4 of group VI (Visual Memory) in contradiction to the plus in 
test 5 of the same group—in other words, although test 5 indicates 
that he has a function age of fourteen years in visual memory, test 
4 indicates that it is not even twelve. Of course this is probably 
due to the fact that both tests are conditioned by other and different 
functions, or it may be due to an incorrect grouping. Anyway, 
we score his function-age as 14—in visual memory, the minus sign 
signifying that while he has passed a test of the fourteen-year level 
in this function, he nevertheless has failed a test of lower age level 
under the same function. 

The scoring, then, of the child we have imagined testing, would 
be, so far as this sample page is concerned, as follows: 


Group Function-age months-credit 
IV Sentences 6 4 
V Vocabulary 13 7 
VI Visual memory 14— 6 


At the end of the entire test all months’ credits and function-ages 
are tabulated in this manner in blanks provided on the front cover 
(see sample below). The months’ credits are added together (with 
24 months extra for the first two years for which there are no tests), 
and this sum is the mental age of the one tested. It is, of course, 
identical with that obtained in the regular Stanford scale. I. Q. 
is calculated as usual by dividing this mental age by the child’s 
physical age. The summary on the cover shows at a glance the 
mental age and intelligence quotient of the child, then, just as in 
the Terman booklet. But in addition to this it shows an analysis 
of the I. Q., giving a practical diagnosis of the subject’s strong and 
weak points, indicating in what functions he is normal, in what ones 
deficient, and in what ones superior. 


The Significance of the Scoring 
It should be recognized clearly, however, that to say a child is 


six years old in immediate auditory memory of sentences and four- 
teen in visual memory is only an approximation to the truth, an 
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: : 
fe indication rather than a complete diagnosis. But it is an indication 
& with considerable practical value, and taken into consideration with 
ry other indications may shed valuable light on the pupil’s educational 
needs. Let me take for example a real case: 


i H. B. was a girl twelve years old doing fifth grade work poorly. 
ie At the request of her teachers I gave her an intelligence test. It | 
Hi yielded an I. Q. of 91—too near normal to justify nearly two years 
| retardation, especially in a school where an individual system of 
ii instruction ‘is in use. The I. Q. therefore gave no clew as to the 
i difficulty. The classified scale, however, showed her function-ages 
Pe to be as follows 
18 SUMMARY OF RECORD OF H. B. 

4% (From cover of record booklet) Age, 12-1; Mental age, 11.0; I. Q., 91. 

y No. Test group Fne. Age Mo. cr. 

i I. DOME IIIS, on occ c es nccccpwce oad 14 

ik II. Common knowledge................ 9 4 

1 III. Repeating digits................... + 4 

+ Saf Repeating sentences............... + : 
“8 VI. Visual memory.................... 9? 0 
ts VII. itative comparison............. -— 4 
i. As ah ination of form............. a : 
i : tie... 11 
a ee Paonia BRaekStsecctesvecececedc . 5 
#1 ° Quan ive comparison. .......... 
aa XI. Manipulating numbers............. 2 10 

XV. Comprehension....................12 % 

it Seine. eu 

i we on Gn AS Sa a bine as oe + : 

} Wanwewn..... ene Oy 24 
lf TOTAL MONTHS 132 

i Mental age 11 yrs. 0 months 
| Note: ie ion seas cad neereas tas uss th ath Sp eal aS 
i meh dy shale ain ae See en -age, but where no’ 
aif pi er that while the | ant sins us sigh, ot pre Sten copemiians 
AL there is an evident sa the Sanction. 
3 Notes on H. B:: functions in. w are 
: ), all of which point to 
ing), ly 
: memory and qualitative Peo environment and, va 
Sees ae crea I ede cdl gees Pe 


- As just noted, H. B.’s lacks almost all pointed directly to poor 
home environment, while those functions which were largely innate, 
such as reasoning, extracting common element (induction), etc., 
were either normal or above normal. A further enquiry brought 
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out the fact that her father is an illiterate teamster, and that the 
girl’s deficiency in common knowledge, vocabulary, etc., had led to 
marked diffidence and lack of self-confidence. A discussion of her 
case with her teachers gave them an immediate perception of the 
need for supplying. the background of commén knowledge, etc., 
which her home had failed to supply, and of bringing out her strong 


latitude and discrimination, since it in no wise 
For example, in giving a bright 7-year old 
test, I noticed that as the child drew his 
somewhat as follows: “I’d go over here by the fence and look in 
the high grass, then I’d go over here and look in the bushes, then 
I’d look out in the middle,’’ etc. The path was without plan and 
the test had to be scored minus in the months-credit column. But 
in the function-age column under imagination and under compre- 
hension I gave the child full credit. Under ingenuity, however, I 
scored him minus in the function-age column as well as in the months- 
credit column. (The ball and field test is classed under all three 
functions, i. e., imagination, comprehension, and ingenuity). The 
difference between a complete failure and one which is only partial 
becomes, in this way, apparent on the score sheet, yet the rigorous 
determination of I. Q. is in no way vitiated. 


The Results Achieved 


For my own use, and that of my assistant, I have had mimeo- 
graphed enough booklets to give the classified scale a satisfactory 
. trial. A considerable number of children have now been tested by 
it, over a period of about six months covering a range from four 
years to fifteen (and a few adults) and in I. Q. from 73 to 165. The 
results of the tests have been very satisfactory—they have immedi- 
ately suggested the type of work needed by the child and have 
helped materially in recommendations to teachers. The testing 
time, including the tabulation of results on the cover, ranges from 
twenty minutes for normal five-and six-year olds to an hour or more 
for very superior children of twelve and over. These times always 
include the full test, as I never use the short-cut test, indicated by 
_ asterisks, in my work. The test is as easily given as the regular 
Stanford Revision on which it is based. The scoring is only a little 
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more difficult and is very much more significant. The I. Q. yielded 
is of course identical with that yielded by the Stanford Revision— 
with this exception: The testing by the classified scale is likely to 
be more thorough and the I. Q. more accurate. For when there is 
a considerable gap in the Stanford Scale between two tests of the 


same function, as in the case of immediate auditory memory, for 


instance, a marked efficiency or deficiency in this function may 
never come to light. Such a child as we have hypothecated above, 
would perhaps pass all seven and eight year tests and therefore 
never be tested in the 6-year repetition of sentences in which he 
made such a poor showing. On the other hand, he might fail in 
all the twelve year tests and therefore never be tested in the 14-year 
test of visual memory, his marked superiority in this regard therefore 
never being indicated. In the classified scale the tendency is, so 
far as the tests will indicate this, to find the approximate age level 
of the child in each function. 

Let me state once more that I frankly recognize that the grouping 
of the tests is only a rough approximation. With further testing 
it will doubtless have to be modified in various particulars. But 
I feel that there can be no question as to the advantages of testing 
intelligence by a classified scale rather than by the age-group scale 
heretofore used. 


Conclusion 


To sum up: (a) By classifying the tests of the Stanford Re- 
vision of the Binet-Simon scale according to the predominant func- 
tion or functions used in passing them, it has been possible to make 
the scale specifically diagnostic as well as indicative of the general 
intelligence. (b) By making thé groupings untechnical and © 
practical the scale has been made suggestive to teachers. (c) By 
leaving the procedure and scoring of the Stanford Revision un- 
changed, the I. Q.’s yielded by the classified scale tests are strictly 
comparable with those obtained by the Stanford Revision, and (d) 
the results of Terman’s extensive investigations have been used in 
their entirety. Finally (e) the test has proved itself to be within 
the same time and skill limits as those of the Stanford Revision. 

The classified scale, therefore, solves in a practical way one im- 
portant problem for the school psychologist—it shows him which 
particular mental functions are above or below normal and thereby | 
gives one indication for the proper direction of educational effort. 








A PRELIMINARY REPORT OF SOME GROUP 
TESTS OF GENERAL INTELLIGENCE 


FRANCES LOWELL °* 
University of Minnesota 

In October, 1917, the writer began a survey’ of all the schools 
in one of the representative counties in Minnesota, for the purpose 
of locating all cases of subnormality. Such a survey necessitates, 
among other things, visiting every school in the county, selecting 
all children of questionable mentality, and testing them, individually , 
with the Binet-Simon tests. 

The selection of retarded and subnormal children above the 
third grade is relatively easy, for teachers’ estimates, previous 
school records, and repetition of grades without the excuse of a 
long continued absence, taken together form a fairly accurate basis. 
However, such methods are practically impossible in and below the 
third grade. This is due to several factors: first, to the inaccuracy 
of the school records for primary grades; second, to the frequent 
change of teachers, especially in the rural schools; third, to the 
fact that many children have been in school too short a time to 
become sufficiently retarded pedagogically to suggest a diagnosis 
of mental.deficiency; and fourth, to the inability of many children, 
on entering school, to do themselves justice in the grade because of 
the strangeness of the new environment. Other difficulties, common 
to all grades, are also encountered in such a survey. Teachers 
frequently persuade themselves that since a child is sweet, docile 
and attractive, he must necessarily be bright; or, because he is 
doing good work in his grade, he is undoubtedly normal, regardless 
of the fact that he is two or three years older than his classmates. 
In one rural school, the teacher, on being asked about the work 
of twin girls in the third grade, said with great assurance, “Oh, those 
girls are very bright. They do good third grade work, and they 
are such nice children.” The twins in question had a chronological 
age of twelve years, a fact entirely overlooked by the teacher in 
her estimate of their ability. Mentally, they were found to be 
7 5-8 and 8 3-8 years, respectively, when given the Binet tests. 
Hence, in order to have an accurate survey, the need for an imper- 
sonal method of selecting children of doubtful mentality was im- 
perative. 
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To supply this need, the writer has devised a series of group 
tests, to be used in the first, second and third grades, in determining 
which children should be given the individual Binet ‘tests. Some 
of these group tests are adaptations of the original Binet-Simon 
tests; some have been taken from Dr.Kuhlmann’s 1917 Revision; 
others from Dr. Tertnan’s Revision; still others were suggested by 
tests standardized by the Bureau of Analysis and Investigation in 
New York, and the rest are original. 

The Selection of Group Tesis. The requirements of the group 
test are many, for not only must it possess the characteristics nec- 
essary to the individual test, but it must also satisfy various other 
demands. Simplicity is an important criterion in the selection of 
the group test; simplicity of material; of directions; of. respone; 
and of scoring. 

Since a large number of children must be tested at one time, it 
is necessary that tests be selected in which the material used can 
be easily carried and quickly distributed. In order to facilitate 
handling, and to avoid confusion, the writer has arranged the ma- 
terial for the group tests in booklets. To each child, who has been 
in school less than one year, 1. e., who is in the first grade, and hence 
can read and write but little, a booklet, 714 in. x 7% in., is given, 
which contains material and blanks necessary for the fifteen tests 
designated as five, six and seven year tests. Children in the second 
grade receive similar booklets designed for six, seven and eight year 
tests; while third grade pupils get booklets for the seven, eight and- 
nine year tests. Thus, all the responses of each child are kept 
together, and the confusion incurred by distributing and collecting 
loose’ sheets of paper every few minutes is avoided. All pages of 
the booklet are’ numbered, and definite spaces are alloted to each 
test. All possible elimination of disturbing elements is important, 
for in the primary grades the attention of the children is easily 
distracted, 

Not only must the material for the tests be simple, but the direc- 
tions to be followed must be clear and brief. Herein lies the greatest 
difficulty in selecting tests for a group. Frequently one feels con- 
fident that the directions for a certain test are perfectly clear and 
that they could not possibly be misunderstood, and yet, when the 
test is given to a group of children, he finds that the meaning is 
entirely lost. Good English must frequently be sacrificed, for the 
child in the primary grades is surprisingly limited in vocabulary. 








Originally, in giving the directions for one of the six. years. tests, 
the writer said, “Make a cross in the LARGEST square.’”’ The 
result was puzzling, for the children crossed the smallest square as 
often as they did the largest, The test apparently was a failure 
for that age group.. However, before discarding it, the writer 
decided to experiment a little to see if the diffieulty could be dis- 
covered. Instead of having the children cross the square, they 
were asked to point to the largest square, whereupon one little girl 
tearfully informed the writer that she “didn’t know what that 
meant.” That solved the problem. From then on the children 
were instructed to “Make a cross in the BIGGEST square,” and 
the success of the test was assured. Brevity is equally essential 
in giving directions to children, for their habits of thinking, of con- 
centrating the attention, are not yet formed, and to listen, compre- 
hendingly, to long directions i is impossible for them. Novelty and 


the value of brevity is unnecessary. 

In the selection of group tests, only those should be chosen which 
permit of but one correct response, and that response must have 
but one possible interpretation. It is true that some of the tests 
consist of several trials of the same sort; thus, three different series 
of five digits each, are read to the children, to be reproduced, but 
the child passes the test if he succeeds in reproducing any one of 
the series correctly. This is a necessary procedure, because it is 
almost impossible, in a group, to have perfect silence while the 
directions are being given; and so a single series might not be heard 
by all. Then, too, many children have poor auditory imagery, 
which fact makes it difficult for them to reproduce material presented 
orally. However, in all of the tests, a response is either entirely 
correct or it is entirely wrong. This “All or none” method of 
scoring is used in the writer’s group tests, for the purpose of the 
series is not to discover how much better one child can perform a 
given task than another, but to see which children fail to perform 
it at all, 7. e., to sort out the subnormal children who need to be given 
the individual tests before a correct diagnosis can be made regarding 
their mentality. That the responses must permit of no variation 
in interpretation, due to the examiner’s judgment, is undoubtedly 
as essential in group tests as in the individual tests. 
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Altogether, ‘twenty-five tests have been: selected) which’ seem 40 . 
fulfill the requirements mentioned above. These have been divided 
into groups of five, designated for convenience, as five, six, seven, 
eight and nine year tests. These have been given to 566 school 
children distributed according to age as shown in Table I. 


Table I. pak 
“ No, Cases. 
ate ghey i. e., 5 yrs.6 mos.---— 6yrs.5mos.incl.) ............... 74. 
Fk oa «t..( ie, 6 yrs. 6mos.--- 7 yrs.5mos.imcl.) ............... ‘132 
ES Ope ... (i.e, 7 yrs.6 mos.---— 8yrs.5mos.incl.) .............. .155 
pale ye oo i. e., 8 yrs. 6 mos.--— 9 yrs. peed og ee eenecwtoueae 115 
Risa i. e., 9 yrs. 6 mos. -—- 10 yrs. 5 mos. incl.) .............. , 90 
Total 566 

GROUP TESTS 

TESTS FOR YEAR V. 

V, J. Formboard 


Materials. 

This is an adaptation of Goddard’s ' formboard. From heavy white card- 
board the forms shown in black in Fig. I are cut. Black paper is pasted over 
the back of the openings to make them stand out more clearly, and then another 
sheet of white cardboard is pasted over all this to form the back. Ten little 
cards which exactly fit the ten forms, are placed in an envelope pasted on the 
back of the formcard. 

Procedure. 

The examiner holds up a booklet in front of the group of children to be tested, 
and says: 

“Open these little books to this black and white card. In the envelope on the 
back you will find a number of little cards. Take these out of the envelope and 
put them in a pile on your desk. Now, there is one place in the black and 
white card into which each of these little cards will exactly fit, — like this. (ll- 
lustrate with square). See if you can find the place for each of the others.” 

Help may be given any child who has difficulty in finding the place for each 
card the first time. When all the children have the cards properly placed, have 
Ceemh peepee hen and. navn piace them os 2 pile on the sieak, Then proceed as 
follows: 

Width ton dteds tee hach litlip card tehonee. This time we are going to 
see who can put all the cards in their places first. Everyone wait until I say 
‘GO,’ and then work as fast as you can until Isay ‘STOP.’ Then put your hands 
in your laps AT ONCE, without touching a single card again. Is everybody 
ready? GO.” 

Allow 50 seconds before giving the signal to stop. Care must be taken to see 
that no child touches a card after he has been told to stop. 

Scoring. : 

The test is passed if all ten cards are in their proper places at the end of 50 
seconds. A plus or minus, indicating whether the child has passed or not, can 
be quickly marked on the blank page opposite the form card, by the examiner, 
before having the children replace the cards in the envelope. 

was made under the direction of Dr. Fred Kuhlmann. Director of 


IThis survey 
or Faribault, Minnesota 


H. GODDARD. The Training School. Vol. IX, No. 4, June 1912, pp. 49-54. 
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V, 2. Counting 4 Circles. (Lowell) 
Materials. } 


A card, 6 in. x 18 in., on which are printed four large circles about 2 inches 
apart, (See Fig. VII), is necessary, and also two wooden blocks or other small 
objects. Boss et ee RS te eS ae ee ee ee ee 





2 of the booklet. 
Procedure. 

“*When I say, ‘Make a cross,’ this is what I want you to make. (Make X on 

the blackboard). If I should say, ‘Make a cross for each of these blocks, (holding 
, Lk Moe Det TO Yes, two,—one for this 
block, and one for that, (XX), see? 

“On this large card are some circles. \ Whee 1 bold the card a yob:cle ese 
them. you are to count the circles TO YOURSELVES, and then make as many 
crosses up here at the top of your paper, (Indicate), as there are circles. Ready. 
Look.”” Expose the circles for 10 seconds. 

Scoring. 
The test is passed if four crosses are made. 


V, 3. Copying Square. (Binet)! 
Materials. 


Use a large cardboard on which an eight inch square is printed in heavy lines. 
Procedure. 
Holding up the large square, and indicating the space in the booklet to be 
used, the examiner says: 
“‘ At this side of the big space, here, see how nicely you can make a square just 
like this one.” 
Hold the card so all can see it while they are drawing, and then when they 
have finished one, say: 
“‘ Now see if you can make a still better one at this other side of the big space.” 
Scoring. 
The test is passed if one of the two squares drawn is as good as those in the 
score card used by Binet. 


V, 4. Discriminating Colofs,. (Binet) 

Since it is impossible’to have children in a group test name colors, the following 
adaptation of Binet’s color test was used. It necessarily makes a different test 
from the original, since the directions must be comprehended and followed ex- 
actly. 

Materials. 
telatilt nd: weeabean ob ths ene nel: yellow, blue and green, are pasted on 
page 2 of the booklet in the order named, 
Procedure. 
“Look at the colors in the middle of this page. Listen carefully, and then do 
just as I ask you: 
1. Make across én the yellow square, Mitte. 
2. Draw a line through the green square, like this. 
3. Now make a cross above the red square, like this. 
4. Draw a line under the blue square, like this. 


I Annee psychologique (1911) vol. 17, pp. 145-201. 
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In order that the child shall understand what is wanted, draw a square on the 
board each time, and do what you tell the child to do. Give directions slowly, 
and repeat each. 


Scoring. 
The test is passed if all four colors are correctly marked. 


V,5. Irregular Tapping. (Pintner;' Kuhlmann.’) 


The present adaptation has been made from the form used by Dr. Kuhlmann 
in his 1917 revision of the Binet Tests. 


Material. 
Use a card, 6 in. x 18 in., on which are printed four squares, about two inches 


apart. See Fig. VIII. At the bottom of page 2 in the booklet, are three rows 
of squares similar to the one on the examiner’s card. See Fig. IT. 


Procedure. 


** At the bottom of the page you see three rows of squares. The first row looks 
like this one, doesn’t it? (Point to card in hand). Now I am going to tap some 
of these squares, like this. (Tap the first two squares with a ruler). Watch me 
carefully, and when I’ve finished tapping, put a cross, like this, .X, in just 
the squares that I tap. Ready. Watch.” 

Then tap the squares in Series A in the order named, at the rate of one square 
per second, and allow time between series for the child to cross the squares tapped. 
Alays teq) ie Chikken which row Of squares to use for each series. 


A) 1-2-4 
B) 1-34 
Scoring. C) 234 


The test is passed if one of the three rows is correctly marked. 


TESTS FOR YEAR VI. 


. VI, 1. Aesthetic Comparison. (Binet) 
Material. 


On each of the pages 3, 4, and 5 of the booklet, are two pictures used by Binet 
for the comparison. 


Procedure. 


“Look carefully at the two pictures on this page (3). Make a cross under the 
prettier one of the two.” 
Give the same instructions for each of the pages 4 and 5. 
Scoring. 


The test is passed if the prettier face is indicated in two of the three series. 


. 





‘ale RUDOLPH PINTNER AND DONALD G. PATERSON. A Scale of Performance Tests, 


2 FRED KUHLMANN. The Measurement of Mental Development, A School Pub- 
lication, —Faribault—1917. a 
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VI, 2.. Mutilated Pictures. (Binet) 
Materials. ; 
oe ee ee ee ee ee 
booklet, 6, 7, 8 and 9. 


Procedure. 


“Look at this picture. (page 6). Part of the face is gone. Let us see what 
part itis. You see the eyes. Look, the eyes are there. You see the nose. Yes, 
the nose is there, and look, the chin is there. Now what part is gone? (Children 
name mouth). Yes, the mouth is gone. Now make a cross right where the 
mouth should be, to show that that is the part that is gone. 

“Look at the next picture. Do not tell me this time what is gone, just make 
a cross to show me what part is missing. 

“Make a cross to show what is gone from the next picture. (Page 8) “And 
now show what is gone in the last picture.”” (Page 9). 


Scoring. 
The test is passed if the last three pictures are correctly marked. 


VI, 3. Counting Irregular Taps. (Kuhlmann). 
Materials. 
. The examiner needs a wooden block or the blunt end_of a pencil for tapping. 
Ruled blanks are provided the children on page 10 of the booklet. See Fig. III. | 


Procedure. 


“Listen. I am going to tap on the table and see if you can count the numbe 
of taps. You count to yourselves, and give.me the sumber when I ask, you. 
Ready.” 

Tap 5 times, at the rate of one tap per second. See that the hand is screened 
while tapping, by a large cardboard. 

“How many times did I tap? Five, that is right. Now, instead of telling me 
how many times I tap, I want you to make a cross for each tap, when I get.all 
through. I just tapped five times, so how many crosses shall-I make to show it? 
Yes, five, like this: XXXXX. 

“Sometimes I will stop tapping and then begin again. Don’t let that fool you. 
You count only those you hear, and when I ask how many, you will make one 
cross for each tap, here, on this first line. (Indicate line each time). Ready. 
Listen.” 

Tap the following series in order, at the rate of one tap per second, for each _ 
cross, and pausing a second for each dash: 


i) Xex x (4) 
i ee 6 pS & amie 
Be > Sb (4) 


4) XX-XXX-xX £6) 
5) X-XX-X-xX (5) 
Scoring. 
The test is passed if 3 out of the five series are correctly counted as indicated 
by the correct number of crosses. , 
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VI, 4. Two Simultaneous Commands. 


This test was suggested by Binet’s test in which three simultaneous commands 
were used. 


Materials. 


One row of circles and a row of squares of different sizes are provided for the 
children on page 10 of the booklet. See Fig. III. 


Procedure. 


“‘See these squares and circles. Listen carefully, and see if you can remember 
what I am going to ask you to do with them, when I am all through telling you. 
“Make a cross in the BIGGEST square. 
Then draw a line in the FIRST circle.” 
“I will tell you once more, and then see if you can do both things. Listen: 
**Make a cross in the BIGGEST square. 
Draw a line in the FIRST circle.” 


Scoring. 
The test is passed if both directions are correctly foliowed. 


VI,5. Perception of Sound. (Lowell) 
‘Material. 

A bean-bag, a baseball, a penny, a pencil, a key, and a wooden block are used. 
Have a table which can be concealed from the children and from which the above 
named objects can be dropped. A card picturing each of the objects with the 
respective symbols to be drawn by the children, is tacked up in view of the children. 
See Fig. X. Space for six drawings is provided at the bottom of page 10 in the 
booklet. See Fig. III. 


Procedure. 

“What is this?” 

Hold up each of the objects and have the children name it. 

“Now look at this card, (Fig. X), and tell me what each of these pictures is.” 
(Have them name them all). a 

“Now, I am going to drop each one of these on the floor where you cannot 
see it, and I want you to listen to the noise each makes, and see if you can tell 
which of these I drop. 

“If I should drop the bean-bag first, you would draw, in this first space, here, 
this. (Point to symbol at the side of the picture of the bean-bag); if I dropped 
the key next, you would make this X in the second space, here; if I dropped the 
penny next you would make this line in the third space, etc. 

“Now shut your eyes, and see if you can tell from the sound which one of these 
I drop, and then look at the card to see what to draw. Then draw that in the 
first space. Ready, listen.” 























GROUP TESTS OF GENERAL INTELLIGENCE 
Drop objects in the following order: 


block 
bean-bag 
penny 
key 
ball 
pencil . 
Scoring. : 
‘Tihs teat to paned if five aiat ok the: tie obiducke ses aus 1a Unt Udi cae, 
TESTS FOR YEAR VII. 


VII,1. Number of Tees. 
Because it is impossible to prevent a large group of children from counting 
their fingers if one were to use the original Binet test, the number of toes on each 
foot and on both feet together, has been substituted. 


Procedure. 
“I am going to ask you some questions, and I want you to write the answers, 
here at A) ---, at B) ---and at C)---. Ready: 
A) How many toes on your left foot? 
B) How many toes on your right foot? 
C) How many toes altogether on both feet?” 
Scoring. by 


Since most children of seven years can make figures up to 10, further use of 
crosses in answering questions is not permitted. The test is passed if the answers 
to all three questions are correct. 

VII, 2. Memory Span. (Binet). 
Procedure. 
“TI am going to read you some numbers. Listen carefully, and see if you can 
write them when I get through, just.the way I read them.” 
Read the digits at the rate of one digit per second, without rhythm. 


* Listen: 
A) 6-5-2-8-1 
B) 4-9-3-7-5 


C) 2-86-1-9 
Scoring. 
The test is passed if the digits in one series are correct, even though their order 
be changed. 


Material. 

Use a card on which a large diamond, 9 in. x 18 in., has been drawn in heavy 

lines. 
Procedure. 

“ At the left side of this big space, see how nicely you can draw a diamond just 
like this one.” Hold the card so that all can see it as they draw. After they 
have finished drawing the first diamond, say: 

“‘Now draw another one at the right side of the big space just like this one.” 

Scoring. 
The test is passed if one of the two drawings is as good as those on the score 
card used by Binet. 


VII, 3. Copy Diamond. (Binet). 
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VII, 4. Tying Bowknot. (Terman)* ' 
Material. - 

Two pieces of tape, each about seven inches in length, are fastened to a stiff 

card pasted at the bottom of page 11, in the booklet. 
Procedure. 

“You know what kind of a knot this is, don’t you? (Show them bowknot 
already tied). Yes, it is a bowknot. I want you to tie the same kind of a knot 
with the pieces of tape you have, just as quickly as possible.” 

Scortng. 

Pi tad te pened ihe bintendt incerta tak: 

VII, 5. Geometrical Figures. (Lowell) 
Material. 

Use five cards, on which are printed, in a different order, on each card, a 

circle, a square, a cross,.and a triangle. See Fig. IX. © 
Procedure. 

“I shall show you some cards for ten seconds each. On each card you will 
find these forms. (Draw on blackboard). But the order in each case will be 
different. On one card a square will come first, and on another card the circle 
will come first, etc. You will notice carefully the order of the forms, and when 
I take the card away, you will draw what you saw in just the order it was on the 
card. Draw as quickly as possible. Ready. Look at the first card.” 

Allow not more than one minute for reproducing a card. Be sure all children 
are giving attention when you hold up a card. 


Scoring. 
The test is passed if three of the five series are correctly drawn. 
TESTS FOR Group VIII. 
VIII, 1. Ball and Field. (Terman). 
Material. 


The incomplete circle used by Terman to represent the baseball field, is printed 

in the booklet. 
Procedure. 

“Let us suppose that your baseball has been lost somewhere in this round field. 
You have no idea what part of the field it is in. All you know is that the ball is 
lost somewhere in this field. You are to mark out a path to show me how you 
would hunt for the ball so as to be sure not to miss it wherever it might be, If 
you draw just a line to the center from the gate, like this, — it would mean that 
you only looked that far and then stopped, — and the ball might be away over 
at the other side; you don’t know where it is. Now begin at the gate, and with 
your pencil mark out a path to show how you would hunt for the ball so as to be 
sure not to miss it.” 

In giving an individual child this test, according to Dr. Terman’s directions, 
the examiner watches what the child draws, and if he stops after drawing just a 
short path, the examiner asks him where he would go next if he hadn’t yet found 
the ball. As such procedure is obviously impossible with a large group of children, _ 
the illustration is used in the directions. 
1 L.M. TERMAN. Measurement of Intelligence. 1916—pp. 196-199. 














Scoring. 
The test is passed if the child shows a plan as good as those shown on Terman’s 
score card for eight year old children. 


VII, 2. Writing from Dictation. (Binet) - 
Procedure. t da 

“I want you to write something for me as nicely as you cam on this long line. 
Write these words: ‘See the little boy.” Be sure to write it all: “ine the ‘Uittle 
boy.’ ”’ 
Scoring. 

The test is passed if the sentence is written legibly enough to be easily read, 
and if no words are omitted. Uniess a word is so incorrectly spelled as to make 
it unrecognizable, the error is not counted. 


VIII, 3. Counting the value of Stamps. (Binet) 
Material. 

Use a cardboard on which have been pasted three one-cent stamps, in a row 

at the top, and three two-cent stamps in a row under these. 
Procedure. 

“Write the answer to this question on the short line, here.” Hold the card 
before the children and say: 

“‘How much will it cost to buy all these stamps? A green stamp is worth one 
cent, and a red stamp is worth two cents. Now, bow much are they worth alto- 
gether?”’ 

Scoring. 
Test is passed if the answer, 9 cents, is given. 


VIII, 4. Comprehension Test. (Kuhlmann). 
Material. : 
Three one-inch squares are printed in the booklet. 
Procedure. 

Point to the parts as you mention them. 

“‘See this first square. This is the center of the square. What is it? This is 
the upper right corner of the square. What isit? This is the lower left corner. What 
is it? This is the middle of the left side of the square. What is it? 

“‘Now take your pencils, and draw a straight line from the center of the first 
(second and third) square to: 

1) The upper left corner. 
2) The middle of the upper side. 
3) The lower right corner of the square.” 
Scoring. . 
The test is passed if two of the three lines are correctly drawn. 


VIII, 5. Estimation of length of lines. (Kuhlmann). 
Material. 

On separate pages of the booklet are drawn three lines. The first line, drawn 
vertically in the center of the page, is three inches long; the second line, similarly 
drawn on another page, is two and one-fourth inches long; and the third line, 

drawn horizontally, and having two curves, is three inches long. See Fig. IV. 











336 THE JOURNAL OF EDUCATIONAL PSYCHOLOGY 


Procedure. 

“I want to see how well you can judge the length of lines without a ruler or 
even your pencils to help you measure. Look at this line carefully, and then draw 
a line under it here, horizontally, ¢. ¢., from left to right like this, (hold pencil 
where line is to be drawn), which is 1) Just as long and no longer than this line. 

“Now look at this next line. Draw a line under it, here, horizontally, which is 
2) Just twice as long as this one. : 

“Let’s play that this is a piece of string. If I could take hold of the ends of it, 
and pull the string out straight, how long a piece would it be? Draw a straight 
line here, to;show how long it would be,” (Point to space under the curved line). 

Scoring. , 

The test is passed if two of the three lines are drawn within one-half inch of 

the required length, i. e., 


1) 8 in. 
2) 4% in. 
3) 3 in. 
| TEstTs FoR Group IX. 
IX, 1. Drinking Cup. (Bureau of Analysis, etc.; N. Y.)' 
Material. 
A square of white paper, 7% x 7% in. 
Procedure. 


“T am going to show you how to make a drinking cup, and when I finish, I 
want you each to make one just like it. Watch, carefully. 

Fold the square through the center like this. 

: ‘Take the right hand corner and fold it over to the opposite side so that 

two edges are equal. 

Next, take the other corner on the left side, and fold it over the same 

way so that the edges come straight across. 

Then, fold down this flap, and put it into this outer space to hold it. 
5th: Now fold down the top flap for a cover, and you see how the cup looks. 
You take your square of paper now, and make one.”’ 

The test is passed if the five folds of the drinking cup are correctly made. 


1X, 2. Maze. (Porteus)? 
Material. 


The maze used by Porteus for nine year children, is printed in the booklet. 
Procedure. 

“Here you have a maze. Some of these paths are open, so you can get through, 
and some are closed at the ends. See how quickly you can find the shortest way 
out, without getting into any of the closed paths. Start where you see the letter 
S, and mark out the very shortest path you can find in order to get out over here 
on the other side. Do not stop to erase anything. If you make a mistake, just 
draw a line across it and go on as fast as you can.” 


give 


F 





1 New York State Board of Charities, Bureau of is and : 
Eleven Menial Tests Standardized. 1915. Eugenics and ial Welfare Pies: 
oO. ¥. Pp. 


2. S. D. Porteus. Mental Tests for Feeble Minded. Journal of Psycho-Aesthenics 
Vol. 19,.No. 4, June 1915, pp. 200-213. 








Scoring. 

The test is passed if the shortest path is marked out in one minute; with not 
more than two errors. An error consists of a line, however, short, drawn out 
from the shortest path. 


IX, 3. Tapping Squares. (Whipple), ~ 
Material. 


A sheet of paper ie used on which.e rectanéle.isue heen axciated. This rectangle 

is divided into 150 half-inch squares, arranged in ten rows of fifteen squares each. 
Procedure. 

“Please take your pencils and hold them firmly about half way up. Place 
your arm comfortably on the desk so that it may bend freely at the elbow.. Now 
when I say, ‘Ready,’ you are to tap as many squares as you.can, in order, without 
Se ee ee ee ee Work 
until I say ‘Stop.’ 

Scoring. 


The test is passed if 50 squares are correctly tapped in the 30 seconds allowed. 


IX, 4. Alphabet Test. (Kuhlmann) 

Procedure 

“Of course you all know the letters of the alphabet, a-b-c-d-e, etc. Who can 
tell me what is the first letter before ‘C’? (B): Now who can tell me what is 
the sixth letter before ‘X’? (R). Let us put this one on the board, R-S-T-U- 
V-W-X. Notice that W would be the first letter before X, V the second, U the 
third, T the fourth, S the fifth and R the sixth. 

“I will give you 30 seconds to answer each one of these questions. 


1) What is the 3rd letter before K (&) 
2) What is the 5th letter before W (R) 
3) , What is the 2nd letter before F (D) 
4) What is the Ist letter before Q &) 
5) What is the 4th letter before E (A) 


Always write the letter to be used as a basis on the board, so that the children 
ee 
Scoring. 
The test is passed if three of the five letters are correct. 


IX, 5. Memory Test. (Kuhimann). 
Procedure. 

“I am going to write five words on the board, and let you look at them for a 
few seconds. Then I will erase them and write five others and let you look at 
them, and so on with the other series. When I am through, I will give you the 
first word of a series, and you are to write down from memory, the other four 
words that go with it. Then I will give you the first word of the next list, and 
you will write the four that go with that one, etc. You must not write down any 
until I tell you to.” 

Let them look at each series for 30 seconds, then erase and take the next. Give 
them 30 seconds to recall each list. The lists are: 


2 G.M. WuirriE. Manual of Mental & Physical Tests. 1910. pp. 100-115. 
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Silver - red kitchen blackboard lawn 

spoon cow stove teacher grass 

table fence flour desk . tree 

bread clover water slate house 

fork dog om lesson walk 
Scoring. 


The testis passed ifthe child gives thre series without more than ‘one ero 
in each. An omission counts as an error. 


Difficulsies of Administering Group Tesis. Many sishienes arise 
in giving group tests to the primary grades which, from their very 
nature, can never be entirely eliminated. Some‘of these difficulties 
are due to the distractibility of young children; to their inability 
to comprehend directions readily; to their undeveloped moral sense; 
to the attitude of the teacher; and to the apparent inhibition of 
response which the nervous child exhibits. 

The inability of the young child to attend to set vicina for 
any length of time is a serious difficulty. It necessitates devoting 
almost the entire first year of his school life to the formation of 
habits of work, of play, of thought and of living. Up to the time of 
his entrance into school, he is permitted to eat, sleep, and play 
largely at will, but with the beginning of his educational career. he 
is expected to live according to a more or less definite plan, regard- 
less of his own wishes or pleasure. When a stranger tries to test 
forty such children, before regular habits have been formed, the 
difficulties encountered may easily be imagined. Usually, the children 
are sufficiently shy and timid not to need disciplining, but sometimes © 
that very timidity prevents them from being responsive at first. 
Therefore, their confidence must be won by the time the booklets 
are distributed and the examiner is ready to begin the testing. The 
fact that the children are not permitted to look through the pages 

except as they use them for the tests helps to keep up the interest. 
When the booklets are finally distributed, the directions for the 
first test given, the children attentively (?). awaiting the signal to 
begin work, and then a little voice in the corner confidentially in- 
forms one that “My sister has some gold beads just like yours,” 
the examiner wonders if he can ever be sure of a child’s attention. 

The difficulty experienced by young children in comprehending 
directions has been discussed under thé “Selection of Tests.” Fre- 


- quent illustrations, full and explicit directions with numerous 


repetitions, all help the child in understanding what he is to do. 








vantages, for the child in his etigecneuate to better than bisneighbor, 
or to get a word of praise from the examiner, resorts to methods 


so Slyly 
copies from his neighbor, or covertly writes on his desk the digits 
which are being read. To guard against such conditions as these, 
the writer has used various devices. Some have been mentioned 
under Procedure, such as having the child place his hands in his 
lap the instant he is given the signal to ‘Stop’; covering his work 
with his hands as soon as he has finished the task assigned; or,. in 
the digits.test, place the pencils on the desks and leave them there 
until told to write. In one or two instances, where the attention 
had several times been called, without effect, to the fact that some- 
one in the room was not playing fair, more drastic measures have 
been taken, such as speaking to the child by name, or changing his 
seat. However, as most children are very sensitive to criticism, 
such measures are seldom necessary. _ 

Frequently a teacher, not knowing the object of the group testing, 
feels that unless the pupils respond well to the tests, her reputation 
as a teacher will be at stake. In her anxiety to have the children 
make a good showing, she offers suggestions which help them. For 
example, when trying out various tests for the nine year group, the 
writer used Terman’s test of finding all the words that rhyme with 
“Day, mill and spring.”” In one third grade, the teacher felt that 
the children were not responding as readily as they should, so with 
much irritation she spoke to the class. “Why, children, you know 
how we have been finding words to go in the ‘ING’ family, so I 
don’t see why you can’t find others like ‘Day’ to go in the ‘AY’ 
family.” Of coursef thefchildren could find words’ after that, but 
the test, as such, had lost its value. To avoid such incidents, the 
examiner should explain to the teacher at the outset that the purpose 
of the work is to see what each child can do by himself, without 
any suggestion from her. 





PE eal aa: aE Reid 
ny 


340 THE JOURNAL OF EDUCATIONAL PSYCHOLOGY 


So far, no difficulty has been experienced in securing the proper 
attitude on the part of the child, for the interest and novelty of 
the tests counterbalance any temperamental disturbances. How- 
ever, it has been evident in the cases of several nervous children 
that the excitement prodticed by the competition, novelty and 
mental effort has inhibited responses, especially where the test has 
a time limit: Ifa pupil happens ‘to be.an only child and has not 
yet learned to adapt himself to an environment in which there are 
many children, he may fail to make an average score in the group 
tests, though when tested individually he may test even above 
normal. 

Reliability. Increase in percentage passing for successive chrono- 
logical ages. The discriminative capacity of group as well as of 
individual tests, is measured by the increase in the percentage of 
children passing the tests from one age to the next. The greater 
the increase in the percentage passing any test from one age to the 
next, the higher is the discriminative capacity of that test. Table 
II compares first, the percentage passing ‘at age for each test in the 
five age groups, with the percentage of children, chronologically a 
year older, passing each test; and second, it ccmpares the per cent. 
increase from one chronological age to the next as found in the 
group tests, with the per cent. increase found by Kuhlmann * and 
Terman * where they have used the same tests in their revisions as 
individual tests. For example, 66 per cent. of the six year old 
children passed the aesthetic comparison test (VI,1) where given — 
in a group, and 75 per cent. of the seven-year olds passed it, thus 
giving an increase from one age to the next of 9 per cent. Where 
Kuhlmann used it as an individual test he found an increase of 4 
per cent. passing from 6 to 7 years, and Terman found an increase 
of 6 per cent. at the same ages. 


Table II. 
Group V Yr. 6 Yr.7 %lIncrease Indiv. % Increase 
(68 cases) (79 cases) . Kuhlmann. Terman 
eo ee Ue 
Copying square 85 95 10 a es 
Discriminating Colors 81 3 - 9 





78 
pping 70 
These figures are taken from results in Dr. Kuhlmann’s 1912 revision, in which 
tests had not yet been correctly placed in the scale. 
Terman’s results as quoted are taken from the data published in 1917 on the 











GROUP TESTS OF GENERAL INTELLIGENCE 


Group VI. ete. * 8.7 

(68 cases) (100 cases) 
1. Aesthetic Comparison 66 75 G 4 6 
3 renin tine g a2 23 . " 
4, .Two Commands 54 7 21 5 3 
5. Perception . 51 23 ’ - - 
Group VII. Y¥ ire 
b No. of .. - 7 : 
3. Copy Dieiond 8 11 18 
4. Tying Bo 5 - 1 
5. Geom. 15 - ~ 
Group VIII. 
1. Ball and Field 9 ~ 7 
2. Dictation 9 - 8 
. Value of Stamps : 20 17 
. Comprehension a 
5. Length 12 ~ - 
GroupjIX. 
1. Drinking Cup 78 ll - - 
3 Tapping 8 ¥ 3 
4. Al : 9 “ Z 
§.- yee Test 11 - - 





Unfortunately, there are no other similar group tests published 
with which the writer’s percentages can be compared. However, 
there is about as much variation existing between the data from 
_the two Revisions of the Binet Scale as between the individual and 
group results. In some instances, as in V, 4, Discriminating Colors, 
VI, 2, Mutilated Pictures, VII, 4, Tying Bow-knot, etc.—the tests 
show so little discriminative capacity as group tests, that the writer 
‘ intends to find substitutes for them. Just why a test should show 
excellent discriminative capacity as an individual test and fail 
almost entirely when used in a group is at present a matter for 
conjecture to the writer. More data, however, will perhaps provide 
the explanation. 

Considerable difference exists between the percentage of children 
passing at age in the group and in the individual tests. Dr. Kuhl- 
mann has found that a much higher percentage of young children 
pass at age than of the older ones; thus, he found that 88 per cent. 
of the 4 year old children pass the 4 year tests, whereas only 54 
per cent, of the twelve-year-olds pass the 12 year tests. However 
in the group tests, the writer finds as small a percentage of 6 and 7 
year children passing 6 and 7 year tests, as of 9 year old children 
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passing the nine year tests.’ Table III compares the percentages 
passing at age as found by Dr. Kuhlmann ’ in the individual tests 
with those by the writer in the group tests. Thus, 78 per cent. of 
the six-year old children pass the six year individual tests, and only 
60 per cent. The 





Table I 
C.A. 6 yr” 7 yTs. 8 yrs. - 9 yrs. 
Kuhlmann — Individual Tests Benya 73 68 64 
Lowell — Group Tests ‘ices « 69 72 68 


The explanation of these differences in the six and seven year 
results may be found in the fact that a group test is largely a matter 
of comprehending and following directions presented orally, without 
any. individual help for individual needs.’ If a child has not been 
used to doing things in a group, he will be easily distracted. Then, 
too, the younger the child the less capable he is of following in- 
structions; but with each additional year of experience, and with 
an increasing mental age, the performance of tasks becomes easier. 
Therefore, the number of children passing a given test increasés 
up to a certain point, with increasing chronological age. However, 
for ages eight and nine, the difference in percentage passing is possibly 
due to two causes, namely, the insufficient number of cases used 
in those age groups, and the questionable placing of some of the 


tests in the age groups. Further data are needed to corroborate 


this. 
Increase in Number of Tests Pamed for Successive Mental Ages. 

If group tests are to be of value in selecting subnormal children, 
the number of tests passed in each age group by an individual must 
correlate with his age and intelligence. In the first three grades, . 
used in the present survey, the chronological ages of the children 
ranged from six to eighteen years inclusive. The intelligence 
quotients of these children, determined after testing them with Dr. 
Kuhlmann’s 1917 revision of the Binet tests, ranged from .40 — 1.30, 
though the largest number arrayed themselves between .70 — 1.00. 
In table IV, the average number of tests passed by the pupils of 
the various intelligence quotients, the average mental ages together 
with all the chronological ages found, are given for Grades I, II 
and IJI. Thus, in Grade I, chronologically six year old children, 
who had intelligence quotients from .70 — .79 inclusive, average 





BA oman given me through the courtesy of Dr. Kuhlman, from his 


Fhe Afeamiremecst Mental Development, a further Extension and Re- 
vision of the Binet Simon Tests, to be published soon. 

















4.7 years mentally and passed only 2.7 tests out of the age groups 
V,-‘VI, VII; while those whose intelligence quotients were from 


20 — 89. and whose mental age averaged 5.2 years, passed 4.3 
tests, etc. 


TABLE IV ; 
; | Grade I (Groups V, VI, VII). ° 
Chronological Age: ' G6 yrs. 7yrs. ‘S8yrs..° 9 yrs. 11 yrs. 
£Q. -- 
.50- .59 Os ~ Sn _—- 4.0 -"- =< r= “a 
o. passed: -- ae bes ; "a 
.60- .69 a a -- +4 _-- ~ 7 
3 oO. passed: in : -- -- ‘ 
.70- .79 Av. M.A: 4.7 5.3 6.2 -- +- 
No. Tests passed 2.7 4.5 6.3 -- -- 
.80- .89 Av. M.A.: 5.3 5.9 6.6 7.5 -- 
No. Tests passed 4.3 5.7 7.5 9.5 -*- 
.90- .99 Av. M.A.: 5.8 6.6 7.3 -- = 
No. Tests passed 6.1 7.1 9.3 -— -Q- 
1.00-1.09 ay. Ae o. oe --+ shiek wats 
oO. passed : ; pr a ae ‘nate 
1.10-1.19 Av. M.A.: 6.5 -- == i tdi % 
No. Tests passed: 9.0 ie -=- one aie 
Grade II (Groups VI, VII, VIII) 
Chronological Age: 7 yrs. 8 yrs. 9yrs. 1l0yrs. 11 yrs. 
I. Q. 2 
.60- .69 Av. M.A: -- -- 5.5 -- 6.8 
No. Tests passed: -- -- 7.0 ~- 11.0 
.70—- .79 Av. M.A.: -- 6.3 6.4 7.3 8.2 
No. Tests passed: -- 7.4 8.8 11.5 12.0 
.80- .89 Av. M.A.:: 6.5 6.9 7.6 7.9 -- 
No. Tests passed: 9.0 10.8 11.9 12.0 -- 
.90- .99 Av. M.A: 7.2 7.5 8.1 8.9 -- 
No. Tests passed: 10.0 11.0 12.3 13.0 -_- 
1.00-1.09 Av. M. A.: 7.8 8.7 8.9 -- ~— 
_ No. Tests passed: 11.0 12.6 13.0 -- -- 
1.10-1.19 Av. M.A.: - = 9.3 -- os the ahs 
No. Tests passed -- 14.0 -- ment ae 
1.20-1.29 Av. M.A.: -- -- 


No. Tests passed: sin 


Since, as has been stated before, a group test in the ;rimary 
grades consists largely. of understanding and obeying instructions, 
and since these are also the fundamental factors involvéd in the 
first three years of school work, it is evident that the more years a 
child spends in those grades, the easier it will be for him to follow 
directions, or in Other words, the more group tests he will pass. 
For example, Table IV shows that in Grade I children who are 
chronologically 7 years and whose average mental age is 7.1 — 7.5 
pass 9.8 tests out of Groups V, VI, and VII; whereas children in 


4Chronological age 6 includes ages from 5 yrs. 6 mos, to 6 yrs. 5 mos. inclusive; 
chronological age 7 includes ages between 6 yrs. 6 mos. and 7 yrs. 5 mos., etc. 
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Grade ITI, (Groups VIF, VIII, IX.) 


Chpsncleaieel an: 8 yrs. QOyrs. 10 yrs. 11 yrs. 12 yrs. 15 yrs. 
.40- .49 oy A.: ~ -- -- -- -- . 
o. Tests passed: -—-- -- -- -- -- ; 
i cas AY 2 pia a Bes 5 Sree i 10:3 
0. > o-- -- -- -- Sais ; 
60- .69 Av. M.A; -- -- -=-=- 7.6 -- 9.4 
No. Tests passed -- -- -- 7.5 -- 13.3 
70- .79 Av. M.A.: -- §17.0 7.7 8&3 8.8 - 
No. Tests passed -- .9.0 10.4 8.0 10.3 - 
80- .89. Av. M. A.: & eee FS 8.5 8.8 9.6 - 
No. Tests passed 85 06 2.2 90. 11:3 ~ 
90- .99 Av. M. A.: 7.7 8.4 90 -- Sie - 
No. Tests passed 95 12.0 133.5 -- -- ~ 
1.00-1.09 Av. M.A.: 8.7 -* 96 -- a ~ 
No. Tests passed: 10.0 ~- 1440 -- -- - 
1.10-1.19 Av. M. A.: 9.2 «9.5 -- -- -- - 
a No. Tests passed: 12.0 15.3 -- -- -- = 


Grade II, with the same chronological age and. average mental age, 
but who have been in school two years, pass 10 tests out of Groups 
VI, VII and VIII; and in Grade ITI children of the same chronological 
and average mental ages pass 12 tests out of Groups VII, VIII and . 
IX. This increase inthe number of tests passed, although the tests 
are of greater difficulty for each succeeding grade, seems to be 
accounted for by the additional years of school experience. 

The use of the group tests in the survey has been to sort out the 
subnormal children, or those whose mentality is questionable, for 
further individual testing. If more complete standardization of 
the tests confirms the present results, it will be possible to make 
such a classification very readily. For example, upon giving the 
Group Test, V, VI and VII to a first grade, one could compare the 
number of tests passed by any child of a given chronological age 
with the number of tests passed by children of the same grade and 
chronological age, but with varying intelligence quotients, and when 
the numbers correspond the intelligence quotients can be approxim- 
ated. Thus, if an eight year old child in the first grade passes only 
6.3 tests, one may be fairly certain that his intelligence quotient 
will be somewhere between .70 — .79. Since this placés him in 
the “borderline” group, he will undoubtedly need individual testing 
before his mental status can be correctly gauged. 











COMMUNICATIONS AND DISCUSSIONS 
A SCALE IN UNITED STATES HISTORY, 































Test I. Give the reason for the historic importance of each of the ten represen- 

tative dates:, (1) 1861- (2) 1789. (3) 1620. (4) 1965. (5) 1898. (6) 1619. 
(7) 1783,.-8) 1492. (9) 1776. (10) 1846. r 
+ Test II. Indicate for what each of these prominent men was celebrated: (1) 
John Burgoyne. (2) AlexanderHamilton. (3) Jefferson Davis. (4) Walter Raleigh 
(5) John C. Calhoun. (6) Cyrus H. McCormick. (7) George Dewey. (8) Sam 
Houston. (9) Roger Williams. (10) James Oglethorpe. 

Test III. Mention the name of the man prominently connected with each of 
these historic events: (1) Captured Quebec during-French and Indian War. (2) 
Discovered the North Role. (3) Wrote the Reclaration of Independence. (4) In- 
vented the telephone. (5) Brought about the Missouri Compromise. (6) Captured 
the city of Mexico during the Mexican War. (7) Founded the Colony of Maryland. 
(8) Made a great speech against the English Stamp Act. (9) Was President of the 
United States during the Civil War. (10) Vetoed the re-chartering of the United 
States Bank. 

Test IV. Define in a short sentence each of the following historic terms: (1) 
Second Continental Congress. (2) Lewis and Clark Expedition. (3) Articles of 
Confederation. (4) Sherman Anti-Trust Law. (5) Monroe Doctrine. (6) Fugitive 
Slave Law. (7) Dred Scott Decision. (8) Alien and Sedition Laws. (9) Nullifi- 
cation Ordinance of South Carolina. -(10) Emancipation Proclamation. 

Test V. Make a list of all the political parties that have arisen in the United 
States since the Revolution, and state one principle advocated by each. 

Test VI. Indicate the great divisions or epochs of United States History. 

Test VII. In the accompanying outline map of the United States draw the land 
boundaries of the United States at the close of the Revolution and indicate the 
different acquisitions of territory since that date. (Outline map 4 x 5 inches sup- 
plied). 


object of this report is to give some details of the derivation 
of the values and of the subsequent standard scales. _The plan 
here adopted follows closely that employed by the writer in his 
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article ‘A Scale in Ancient History,” isis diate -ariaion end 
of the JOURNAL though there are some: distinct and 
necessarily some limitations due to the fact that the « data 
was not obtainable and the sett fakin’ Cloae uae Oe 

It will be observed from Table I of the Bell and McCollum article 
that. forty-one groups of subjects were employ ed. The size of éach 
group varied from eight to eighty-six and the total comprised 1476 
individuals. Grades for these groups are presented in percentage 
of correct answers for each of the rec three questions, except that 
there are no elementary school records for tests V, VI, and VII. 

Individual grades not being available, the nearest approximation 
to the distribution of those grades is the distribution of their group 
averages. Five calculations were made from the grades on repre- 
sentative questions and the Standard Deviations were found to be 
17, 18, 18,21, and 22. An average of these gives 19, a close approxi- 
mation to the standard deviation for the various groups on any of 
the questions. In the following ‘calculations, this is taken as’ the 
“Sigma” value. Its use is justified by rather bold assumptions’ 
but in spite of the apparent skew in the curve, its value is probably. 
as well established as the nature of the data warrants. 

The most Pit So set of grades available is that for 1425 
Normal Schoo School and Elementary School — 
shgw i Table | ul. nib of Be and ye ape study. § - 
men Ww average grades of these ‘on 
tests V, VI, and VII taken from Table I, p. 264, achievement grades 


of 18%, 21%, and 38 are cbtained for this same 
18% 2 ae in the "pra ri peo group. 


ko gil ‘column in Table I aa as 
they were in the original 


e median of these Sarai al grades is found to be 28%. 

this the “deviations” of the second column are ob ‘ § 
dividing each of these differentials b ae (19), i _of 
distance above or below the median of dif culty pie Someta ot 
question. These indices are shown in the 
Sieben: Gad tank vores sams tor theirocen that Be ae es 
terms of achievement while the subsequent scale values must be 
in terms of difficulty. To show this, the respective gearing "the 
distribution curve must be reversed.. When the zero point 
base-line is obtained, it must be a zero of difficulty 1 gr 
distributed along that base line, rather than a zero of ab . 
answer questions. 

The method of SPPRORTERLINS. 25) difficulty was by means of 
petal interpolation beyond range in terms of range units of 





ty. This, of course; assumes that the group is fully repre- 
sentative. For instance, if the averages of the three extremes in 
each case are taken to determine range limits, they are found to 
be ten per cent. and seventy-nine cent. respectively: - This 
shows a range span of 69 per cent. ns aOR we see gs 2! 
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TABLE,T: 


sand deviation dane ont se on td ee oe Porno. eo pei 
interpolated zero. | 


I— 1 +1 —84 = I 1 
2 i, = +58 § 436 2: Ts th —247 131 
3 —1 +45 rt 3. SO . +22 —-H6 262 
4 17 -—-II1 +58 4 15 —13 +68 446 
5 35 +7 —37 Ot he —11 +58 436 
Go “ie —11 +58 6° bb -13 +68 446 
‘eee —7 +37 415 7 20 —8 +42 420 
8 89 +61 —321 57 8 2 —2 +11 389 
9 88 +25 —131 247 9 60 +32 —1 210 
10 43862 —6 +32 410 10 12 —-16 +8 462 
II—-1 29 +1 —5 373 IV-1 21 —7 +37 415 
ee 0 0 378 2 32 +4 —21 357 
3 645 +17 —89 289 3 2 —3 +16 394 
4. 54 +26. —14 364 4 14 —14 +74 452 
5 39 +11 —58 320 5 35 +7 —37 341 
6 616 —12 +63 441 6 32 +4 —21 357 
7 43 +15 —79 299 7. Zt se +37 415 
8 7 +45 —237 141 8 12 -16 +84 462 
9 33 +5 —26 352 9 7 —21 +81 459 
10 35 . +7 —37 3441 10 2 —2 +11 389 
V—- 18 —10 +53 431 (0) 
VI- 21 —7 +37 415 (0) 
VII-— 38 +10 —53 325 (0) 


range limits are -18 and +51 respectively, which when divided by 
sigma, give indices of 94 and -268. nec riggs! be ac is 
equal to the sum of these values, or 362 units. iggy & 
achievement, 79 per cent. is 21 per cent. from zero ro difficulty 
culating from the above, waa hind to be tS oan kos the 
median. Other spans of extremé and mean ranges were used in the 
calculation, but as the results differed only in fractions from this 
result, this was taken as a proper determination. Assuming, ee, 
that zero difficulty is 378 units below the median of difficulty, and 
combining 378 algebraically with the values in column three, Table 
I, in this study, the final scale values of column four are obtained. 
In actual practice these are expressed in abridged form by moving 
the decimal point back to. the 1 left one place, except - the case of 
tests V, VI, and VII, where the grade is made ye ip a single 
measure, rather than from ten separate measures. discrimina- 
- ~ proper weight to these latter tests in the final score of 
pu 

In scale as now made available in convenient form for use in 
schools these values are inserted beside each rn for con- 
_ venience of grading and the table of standards (Table IT) is included. 
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. TABLE II. 


and sex differences for each of the seven tests. 


No. Test I TestII TestIII Test IV Test VI Test VII Tot. 


Unive “MR iss Yr oe te we doe as Ties 
Normal School 207 149 176 171 152 fea +203 107 109 
High School 668 90 121 10 97 109° ‘o 181 745 
El. School 550 37 @ 4 2 xX US ae en 
Boys 579 128 141 133 #109 #4134 #145 #%4117 3 907 
Girls 846 111 115 101 91 100 146 8 # 740 


These standards were obtained by turning the scale values back 
upon the percental achievements as distributed through Tables I, 


. III and IV of Bell and M um’s: article. 


The advantage of the > over the original method of grading 
lies in the fact that it gives proper weight to the achievement of 
answering any one question. In the original study each 
was graded as of equal difficulty with every other one. Bs gi 
obviously not justified as a means of ranking pupils but was proper 
as a means of securing data on which to base a scale of difficulty of 
questions. In the standards here furnished, proper weighting is 

pint 6 Ae wach yo cari: Saye deter 3 potion ag 
probable achievement of each group. The method of 
to credit the pupil with the score equal to the scale he Of the 
question when it is accurately and adequately answered. In the 
case of partial answers the scale value should be apocceeetety 
pee rials nce Gey Mealy heyy np? were pr ebagsire Sat Ac 

8 standard doy be than by one’s idea of what a vraag of that 
parti ar grade mi expected to answer. Complete instruc- 
tions are given with the test material itself. © 

In closing, the writer can announce the appearance in the near 
future of still another series of tests in Unites States History along 
quite div t lines from this one.: Instead of measuring the 
range of information in only a few aspects of the subject, the new 
SR ee Oe Ginn tne rin ee oe 
should accomplish, and will likewise more nearly eliminate the 
subjective factor in 
The University of Texas. LW. SACKETT. 
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CORRELATION BETWEEN TRANSLATION OF 
LATIN PROSE AND ETHICAL 


an se Sate for 2 for this study were 
seniors in the Ethical Culture High New Yo 
They were given the following tests in the are fon 
Latin Test. 


‘pond Chou Seaiihe recmopectine ts ciomades ok te teat bo 
in good the though author as 
poi tigen hy (The ven was taken from Cicero 
and was 00 selected as to give a feir Sake est of Lalani alae 
but with familiar vocabulary). 


Ethical Test. 


Write out the answers to the following ethical problems according 
to your best judgment. 


L i Dhuscrerl as sustain aca iia B sees him 

do it. When the teacher asks who broke the window, A 

remains silent.; What should B do about it? Describe as 

many different points of view as possible and support the one 

you think right. 

A is riding on a street car and the conductor fails to collect 

his fare. What should A do about it? Defend the position 

you take ye, 8 eee ee can think of. 

3. A steals $5.00 and B steals $5,000 ich is the more 
guilty of doing wrong? Defend the position you take and 
give all the reasons you can 

4. -A owes B $5.00. One day they meet at the cashier's window 
of a bank. frat ight lscwg oy yrs Pg es ge ul 
bill. Has B the right to keep the $5.00 which he sees A drop 
in payment of what A owes him? Defend the position you 
ee ae 

5. Ri: gure that the day before their meeting at the 

asked A for the money on the street and A had 

to pay him and had abused him roughly for asking for 
money. ee ee re reese Ge ae te 


t 
to keep the money he sees A drop. Defend the position you 
made 


- 


take with reasons. 





ip, ical Studies in the Ethical Culture School No.1. This study 
Ls. physchologist in the Ethical Culture School, 
ew , 








ca al a mene Ae at Le. a 
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No. of | Rank in Rank in No.of Rankin Rankin 
Pupil Latin Ethics Pupil Latin Ethics 


eereereerwneeer eee eee eeree ee Oe er err eR err ee eee ere ere rere eee ere ee ee eee ee ee eee ee 


1 1.0 22.5 14 13.0 13.0 
2 2.5 17.5 15 13.0 22.5 
3 2.9.5 AS “16 17.5 1.0 
4 5.0 5.0 17 17.5 2.5 
5 5.0 8.5 18 17.5 5.0 
6 5.0 13.0 19 17.5: 24.5 
7 8.5 17.5 20 21.0 2.5 
8 8.5 21.5 21 21.0 8.5 
9 8.5 24.5 22 21.0 17.5 
10 8.5 . 26.0 23 23.5 8.5 
11 13.0 85. +: 23.5 17.5 
12 13.0 13.0 25 15.0 5.0 
13 13.0 13.0 26 26.0 13.0 


eoeee eee eee eee ete eS SHeeHFFeFes eet HeeFeHeteeeoeeeseeeeseebteoeseeESeseseseene 


Both sets of papers were gone over very carefully and sorted 
into ten piles each, from the best to the poorest, on the basis of 
keenness of discrimination manifested in the translation of the 
Latin and in the analysis of the ethical situations presented. 

The following is a summary of the rank comparisons obtained: 

The above comparisons yields a correlation of -.62, when cal- 
culated by the formula— equals one minus six times the sum 
of the rank differences squared, divided by the number of cases 
times the quantity, the number of cases squared minus one. Since 
the form of distribution is approximately that of the normal prob- 
ability curve, the correlation may be inferred from the obtained 
value of Rho by the use of table No. 36, p. 168, Mental and Social 
Measurements, by Thorndike. — 

If the formula R equals one minus six times the sum of the plus 
difference in ranks, divided by the number of cases squared minus 
one is used and the. correlation value. inferred foes t table No. 37 
in Thorndike, the result is -.93. 


Simpson College, Iowa. 





ROBERT A. CUMMINS 





TIME ASSIGNMENT AND RATE OF IMPROVE- 
MENT IN. HANDWRITING 


‘There follow a description of the method.and a statement of the 
results of .an experiment conducted in grades six A, seven B, and 
seven A, in three of the white elementary schools of Guthrie, Okla., 
from January to May, — covering a period of four and a half 


months, for the purpose of determining the effect upon improve- 
ment in handwriting of different amounts of time spent in practice. 




















Method. 


“o-Dhe  eueieciodt -epent wie fe 'periods ‘fifty 
(50), seventy ive (7%), and si (100) minutes per = 


These samples of handwriting were all graded or measured the 
middle of May by the principals of these elementary schools, accord- 
ing. to Bote She Store oe Son tee scale. One person 


Se a In this 


different t eel pha different judges Belted Hepetu of the tok 

final tests of the same pupil. Pte ery Bea 

were: preted aeil tia fea! pains 00% eo that the judges, in grading 

ao Ane sail would have no'idea of any particular pupil’s score on . 
€ paper. 

These results were tabulated, and from them the foll tables 
were made, showing the-amount of improvement, and 
negative, in each grade in each school, and the num = 
making each amount of improvement. No attempt has been made 
to bring out all the possible interpretations of the data here pre- 
sented, but only some of the general and tentative conclusions. 


RESULTS 


-In considering results I will confine myself to measurement by 
the Freeman scale because it, by analyzing handwriting into its 
7 cements; rope possible more accurate measurement and diagnosis. 
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TABLE I 
Amounts of improvement and number of cases of each amount jn each grade and 
each school 

- Total......... 
Improvement 654321 0 1 2345678910 fase .......... 
Seven A. 
School A. 000000 203 40100100] u........ 
School B. 000012 5 4 5 50131201] 30 ......... 
School C. 000012 1 0 262421100) 2 ......... 
Seven B. 
School A. 000104 3 5 4113112000] 35 ......... 
School B. 000010 44141120100] 29 ......... 
School C. 100010 1 2-1 21200100} 18 ......... 
Six A. 
School A. 000100 13 440110010] 146 ......... 
School B. 0111222 1311220000] 2 ......... 
School C. 001004 43 031010000) 17 ......... 
Totals(7A, 7B, 6A). 
School A. 000204 6 81193322110 oe 
School B. OL11441111 7123461301] W cesses. 
School C. 101116 6 5 3124641100) 8 ......... 





Minutes per week—School A, 50; School B, 75; School C, 100.} 





t of the different 





Comparing improvemen practice-period groups 
and showing per cent of whole group making different amounts of 
improvement we 


have 
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TABLE Il. 
Improvement — Zero & Neg. | 1-3 46 | 7-10 Total 
School A. | 19.35% 61.29% [12.90% | 6.45% | 99.90% 
School B. 31.43 2.85 18.57 | 7.14 99.99 
School C. 30.77 38.46 26.92 3.84 99.99 


School A, 2.37 (Median 2.52 
School B, 2.08 (Median 185) 
School C, 2.13 (Median 2.70) 
These figures show that the fifty-minute group made as a whole 


development of some pupils was undergoing rapid changes, new 
coordinations, etc., being established, so that there was a 
lack of mascular control. This is borne out by the fact that, 
the six A group (ages 12-13) constituted but 29.34% of the three 
48.14% of the negative improvement was in 
rd. In some cases there seemed to be a lack of interest in penman- 
ip improvement, ar.d carelessness and inattention resulting from 
is, led to poorer work. School B had to contend with this condi- 
ion the most, and School C, the least. a. ee 
improvement on the grounds that it (in the first two cases ) 
temporary condition, the weighted average improvement would 

be as follows:— School A, 2.53 

School B, 2.42 

School C, 2.53 
In view of the necessity for economy of time in education it is 





Fe 





s. 
8 


fe 


Lhe 
: 
7 
| 


ee 
4 
4 
E 
iz 
BE 
: 


cH 





i 


The Journal of Educational Psychology 
INCLUDING EXPERIMENTAL PEDAGOGY, CHILD PHYSIOLOGY — 
~~ “AND HYGIENE, AND EDUCATIONAL STATISTICS ~~~ 

Published monthly except June to August by 











» Pa. BaLtTiw Mb, 
WILLIAM CHANDLER BAGLEY, ot CARL E 
J. CARLETON BELL, Managing Editor, GUY MONTROSE IPPLE. 
ora —— COLLABORATORS 
‘ H. H. Monroe, L. William Ster 
. ps Joesph fatto E. ow G.M. Stratton, 
Ww. . M. V. O'Shea, . S Deere = 
ag E. A. W. B. Pillsbury, L. “ud 
we tte E. H, x S. H: Rowe, E. B. Tichener, 
E. F. 3 Anna J. Sante de Sanctis, ay 
W.H. D. P. E. G. Sanford, . H. Winch, 
Bs J.B Mies ‘ E'S. Starbuck, Tt Yoder: 
es, .B. . .D. = ; 
Manwuacripts for or.other material for review, and news items of interest to 
Storing Place, Breage Ne, actos © The Managing Eaton J Carleton Bell, 1082A 
[BERS. Notify the publishers, Warwick & York, Inc., of any change of 
address; as copies lost in transit x S recovel eo aoauble’ Warne wit ome te 
THe JOURNAL is series Of Monograph Su: ts for the publicaiion of more exten- 
as educated vg Ay ative coatvipahore may apply to 
| of the JOURN AL is of nine Sin 
P=) payne Bee Sie PS ave $5.00 in SS enn anae tenes eiuieers 
earn. postage is 20 cents for Canada and 30 cents for other 
Ye and correspondence concerning business matters should be sent to Warwick & 
VOLUME X SEPTEMBER NUMBER 7 
EDITORIAL 


Undoubtedly the objective in most composition writing is good 
form of @€xpression. The teacher’s attention is fixed, not on what 
the pupil thinks, but on the way in 

COMPOSITION SCALES which he expresses his thought. ‘Some 
FOR THOUGHT CONTENT teachers, however, are shrewd enough to’ 
realize that the chief difficulty lies not 

in the mere form of expression, but in the fact that the pupil has no 
thoughts. to express. These teachers insist that the reat task of 
composition work is thought building. Instead of refining and 
polishing and deleting and .rearranging, the composition teacher 
should take everything that is presented and call for more, — — al- 
ways more. True, the pupil should be’ encouraged to recognize 
when he is thinking vigorously and richly, should be asked to dis< 
criminate between sturdy, luxuriant, copious thinking and lean, 
thin, halting paucity of ideas. The only way to do this, however, 
is to stimulate him to think, and that is chiefly an affair of subject: 


matter, ~ - of content rather than of form. ‘To teach composition; 
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to a ‘sudiitentty large tnaewter of ctilieon: ould give each evenly 
distributed variations of thought content as would lend themselves 
to the divisions of a scale. this basis we could construct ten 
scales based on representative types of thought content. 

In dealing with any given puL pupil, John Smith, we could determine 


by a series of exercises his abili ty to think along each of these lines, 
and thus could construct a fairly accurate ‘profile’ of his thinking 
power. If he were high in some of these fields and low in others, 
pre ree would then arise whether it were better to try to develop 
g power along the lines in which he is now weakest, and thus 
attain what might be called ‘all-round’ thinking ability, or whether 
it would be more advantageous to cultivate intensively those fields 
in which he is already somewhat proficient. Further would come 
_ the question as to what t type of exercise is best fitted to develop . 
_ thinking power in a given field, what is John’s individual learning 
capacity in the field in question, to what extent does his improvement 
in this field carry over into other fields, etc. There would undoubted- 
ly be technical difficulties encountered in constructing such scales, 
but their value for diagnostic purposes and for studies in the art 
of teaching composition would be so great as to amply repay any 
effort that might be expended on them. With adequate control 
of the attitude of the writer toward the task (by asking him to 
place himself under definite conditions) important contributions 
might bs: made to the study of the develoratent of the higher thought 
processes. : 7 I'C.B 
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NOTES AND NEWS 
Dr. David Spence Hill, of the department of education, Uni- 
Mt, of Illinois, has been elected president of the: University. of 


Dr. Nie a eee eel ee ae Uni- 
verait | rete e ot eda ‘irecte 
of the research pty second psd at the Carnegie Institute 


of Technology. Dr. J. B. Miner, who been acting director of 
this bureau, will continue with the bureau and will also give ad- 
vanced courses in vocational psychology. 


Dr. Grace E. Bird, psychologist at the Rhode Ieland Normal 


School, has been inted professor of educational psychology at 
the Ieland State College 


. . These two institutions are now 
affiliated for the purpose of giving degrees in education. 


Dr. Clinton P. McCord, health director of the Albany, N. Y. 
schools, has been inted head of the newly created bureau of 
health in the Pennsylvania State Department of Education. 


The London Education Committee has recommended that Mr. 
Cyril Burt’s position as psychologist should be made permanent. 


Dr. O. det owas Jr., professor of psychology and edu- 
cation at iversity, has been appointed professor of 
education at the University of Virginia. | 

Professor Truman L. Kelley, who was in charge of the adminis- 
tration of the plan of the committee on education and » are train- 
ing for the rating and classification of soldiers in the S. A. T. C., has 
resumed his work.in Teachers College, Columbia University. 


At Teachers College, Columbia University, Franklin W. Johnson, 
principal of the University of Chicago high school has been ap- 


penne associate professor of education, Dr. Leta S. Holli 

as been promoted from instructor in educational to 
assistant professor of education, and Dr. William A. has 
been advanced from instructor in experimental education to assistant 
professor of education. 


Dr. J. V. Breitwieser, professor of pevcholbey and education at 
Colorado has been appointed associate professor of edu- 
cation in the University of ifornia. lee 

Dr. W. S. Foster, ———— of psychology at Cornell 


University, has been appoin professor of psychology at the 
University of Minnesota. 


Dr. Harry D. Kitson, instructor in psychology at the University 
of zo, has accepted the position in at Indiana 
University made vacant by the election of Professor E. C. Lindley 
to the presidency of the University of Idaho. 
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